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SUCCESSFUL BRAMBLE CULTURE is a highlyspecialized industry. The occurrence of fairly pro­ductive home and commercial plantations thruout Illinois
under many different conditions of soil, site, and cultureindicates that these fruits are reasonably easy to grow.Their profitable production, however, requires the use of
varieties suitable to the locality, a site on good soil and
with good moisture conditions, and the practice of rather
exacting and specialized methods of management, includ­ing pruning and disease and insect control.
Brief directions are given in Part I of this circular forgrowing and marketing red, black, and purple raspberries,blackberries, and dewberries in Illinois. Additional infor­
mation on the nature and control of injurious diseases andinsects is given in Parts II and III. 
CONTENTS 
PAGE 
PART 1. BRAMBLE CULTURE ....................................... 5 

ADVANTAGES IN BRAMBLE CULTURE.......................... 6 

CONSIDERATION OF AVAILABLE MARKETS ................... 6 

SELECTION OF A SITE FOR THE PATCH....................... 7 

Gently Rolling Topography Most Suitable. . . . . . . . . . . . . . . . . . . . . . . . . . 7 

North Slopes Preferred........................................... 7 

Good Air Drainage Important..................................... 8 

Benefits From Summer Shading . .................................. 9 

Good Water Drainage Necessary.................................. 9 

Deep Loam Soil Most Desirable................................... 9 

Character of Subsoil Should Be Determined ....................... 11 

CAREFUL SOIL PREPARATION IMPORTANT................... 11 

CHOOSING KINDS AND VARIETIES TO GROW................. 11 

Keep Purpose in Mind......... . ......................... ......... 11 

Tested Varieties Now Available ................................... 13 

ESTABLISHING THE PLANTATIO ­ ............. '" .............. 15 

Use Only Well-Grown, Healthy Stock ....................... ...... 15 

Time of Planting.......... . ...................................... 15 

How to Care for Young Plants. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16 

Planting Distances Under Different Systems....................... 17 

Setting the Plants.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 19 

Pruning Plants at Planting Time .................... ........ .... .. 20 

CULTURE THE FIRST yEAR......... . ........................... 21 

Cultivate Frequently Until Late Summer ................. , .... '" ., 21 

Fertilizers the Fi rst Season............. . . . . . . . . . . . . . . . . . . . . . . . . . .. 21 

Intercropping Helps Defray First-Year Expenses ............ ....... 21 

PRUNING.............................. .............................. 22 

Growth and Fruiting Habits of Brambles .......................... 22 

Pruning Tools to Use ...................................... ....... 22 

Summer Pruning the Young Plants ................................ 22 

Directions for Dormant Pruning ................................... 23 

Special Pruning Instructions for Dewberries .................... ... 27 

Summer Pruning in the Mature Patch ............................. 28 

SANITATION ....................................................... 29 

METHODS OF SOIL MA AGEMENT .............................. 29 

Fertilizing the Mature Patch ...................................... 29 

Use of 1ulch ..................................... ............... 30 

i~ri~~t~~o.~~ : : : : :: :: : : ::: :: : : : : : : : : : :: : : :: :: : : : : : : : : : : ::: : :: : : : : :: ~~ 
DURATION OF PLANTATION ..................................... 32 

HARVESTING A D MARKETING................................. 33 

Directions for Picking ............................... . ............ 33 

Supervision of Pickers ............................... .. .. ......... 34 

Packing ....................... . .................................. 35 

Marketing Problems .......................... . ................. .. 36 

A V E R A G E  Y I E L D S  A N D  P R I C E S  I N  I L L I N O I S  . . . . . . . . . . . . . . . . . .  3 6  

H O W  T H E  P L A N T S  A R E  P R O P A G A T E D . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  

R E P R E S E N T A T I V E  B R A M B L E  V A R I E T I E S  . . . . . . . . . . . . . . . . . . .  . . .  4 0  

R e d  R a s p b e r r i e s  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0  

B l a c k  R a s p b e r r i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  4 0  

P u r p l e  R a s p b e r r i e s . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2  

B l a c k b e r r i e s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  4 3  

D e w b e r r i e s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  4 4  

P A R T  I I .  B R A M B L E  D I S E A S E S  A N D  T H E I R  C O N T R O L  . .  .  . .  . . . .  4 4  

F U N G O U S  A N D  B A C T E R I A L  D I S E A S E S  . .  . .  .  . . . . . . .  . . . . . . . .  .  .  . . . .  4 5  

A n t h r a c n o s e  ( G r a y  B a r k )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5  

C r o w n  G a l l . . .  . . . .  . . . . . . . . . . . . .  .  .  . . . .  . .  .  .  . .  . . . . . .  .  . . .  . .  . . . . . . . . . . .  4 8  

O r a n g e  R u s t . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

L e a f  S p o t . . . . . . . . . . .  .  . . . . . . . .  .  . . . . .  .  .  . .  . . .  .  . .  .  . . . . . . . . . . . . . . . . . . .  5 2  

L a t e  R u s t  o f  R a s p b e r r y . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . .  . . . . . . . .  . .  5 4  

C O N T A G I O U S  V I R U S  D I S E A S E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 5  

L e a f  C u r l  . . . . .  .  . . .  .  . . .  .  . . .  . . . . . . . . . . .  .  .  .  .  . . . . .  . . . . .  . .  .  . . . . .  . . . . . .  5 7  

R e d  R a s p b e r r y  M o s a i c  .  .  . . . . . . . . .  .  .  .  . . . . . . . . . . . . .  . .  . .  . . . . . . .  . .  . . .  .  5 8  

S t r e a k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  5 9  

Y e l l o w  M o s a i c . . . . . . .  .  . .  .  .  .  . .  . .  . . .  .  . . . . . . .  . . . . .  . . .  .  . . . . . . . .  . . .  . . . .  5 9  

C o n t r o l  o f  V i r u s  D i s e a s e s  . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  6 0  

D I S E A S E S  O F  M I N O R  I M P O R T A N C E  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  6 2  

C a n e  B l i g h t . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  6 2  

W h i t e  B u d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 3  

S p u r  B l i g h t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 3  

P A R T  I I I .  B R A M B L E  I N S E C T S  A N D  T H E I R  C O N T R O L  . . . . . . . . . .  6 5  

I N S E C T S  A T T A C K I N G  T H E  C A N E S  . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  6 5  

R o s e  S c a l e . . . .  . .  . . .  .  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  . . . . .  . .  .  . . . .  6 5  

R e d - N e c k e d  C a n e  B o r e r  6 6 
. . .  . . . .  .  . . . . .  . .  . . . . . . . . .  .  . .  . .  . .  .  . .  ,  . . . . . .  . .  
T r e e  C r i c k e t s  . .  . .  . . . . .  . .  . . . .  .  .  . . . . . . . . . . . . . . . .  .  . . . . . .  . .  . .  . . .  .  .  . . . .  6 7  

R a s p b e r r y  C a n e  M a g g o t  . .  . .  .  .  . .  . .  . . .  . .  .  . . .  .  . . . . . . . . . . . . .  . . . .  . . . . . .  6 9  

R a s p b e r r y  a n d  B l a c k b e r r y  M i t e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 0  

I N S E C T S  F E E D I N G  O N  T H E  L E A V E S  A N D  F R U I T . . . . . . . . . . . . . .  7 0  

R a s p b e r r y  S a w - F l y . . . . . . . . . . . . . . . . . . . . . . .  ,  . . . . . . . . . . .  ,  . .  . . . . . . . . . .  7 0  

R a s p b e r r y  F r u i t  W o r m . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  7 1  

C O M B I N E D  S P R A Y  S C H E D U L E  F O R  B R A M B L E  I N S E C T S  

A N D  D I S E A S E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1  

U r b a n a ,  I l l i n o i s  
J a n u a r y ,  1 9 3 5  
PART I. BRAMBLE CULTURE 
By A. S. COLBY} Chief in Small Fruit Culture 
RASPBERRIES and, to a lesser extent, blackberries are Im­portant small-fruit crops in Illinois. They are found in home gardens in practically every county in the state because of 
favorable climatic conditions and the availability of good sites. 
Commercial raspberry culture is somewhat definitely restricted to 
the counties in the extreme north and south, to those along the Mis­
sissippi river from Rock Island to Adams, and to the region thru 
central Illinois from Sangamon to Bureau counties. Extensive plant­
ings have been made in these counties in localities where favorable 
soil conditions and excellent market facilities are found. 
The place for the blackberry and dewberry is in the home garden 
or in a commercial patch within easy trucking distance of a local 
market. These fruits deteriorate quickly after being picked and will 
stand neither exposure to the sun nor long-distance shipping. They 
have the best flavor and quality when picked fully ripe and eaten at 
home. Blackberries have been somewhat discriminated against on the 
market because of the inferior quality of those generally offered for 
sale. With the elimination of wild blackberry patches, now common 
thruout the state, and the planting of new varieties that will produce 
quality fruit, blackberries will take a more important place on the 
market. More blackberries are grown in the central and southern 
sections of the state than in other sections. Some large acreages are 
reported in the central counties from Sangamon to Tazewell and in the 
southwestern counties from Washington to Madison. Not much at­
tention is paid to dewberry culture. 
Owing primarily to difficulties in controlling disease and to lack of 
productive varieties, the raspberry industry in Illinois has declined 
markedly in recent years. Blackberry acreages have also declined and 
for the same reasons.l With these difficulties being overcome, how­
ever, and with new market facilities opening up, the opportunity is ripe 
for expansion of the industry where growers observe proper cultural 
and marketing methods. 
lIllinois raspberry production dropped from 2,300 acres in 1919 to 1,500 
acres in 1929, according to the U. S. Census. Ranking fourth in acreage in 
1919, Illinois dropped to tenth place in 1929. Blackberry and dewberry pro­
duction declined from 3,061 acres to 1,270 acres during the same period, partly 
as a result of reductions in the wild acreage. 
5 
6  
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A D V A N T A G E S  I N  B R A M B L E  C U L T U R E  
A l t h o ,  a s  a l r e a d y  s t a t e d ,  c o m m e r c i a l  b r a m b l e  c u l t u r e  i s  a  h i g h l y  
s p e c i a l i z e d  i n d u s t r y ,  i t  i s  a l s o  t r u e  t h a t  c o m p a r e d  w i t h  t h e  g r o w i n g  
o f  t r e e  f r u i t s ,  i t  h a s  c e r t a i n  a d v a n t a g e s  i n  r e l a t i v e  e a s e  o f  e s t a b l i s h ­
m e n t  a n d  c a r e  a n d  i n  t h e  t i m e  w h e n  t h e  f r u i t s  r i p e n  f o r  m a r k e t .  
B y  a  w i s e  c h o i c e  o f  v a r i e t i e s  o f  r e d ,  b l a c k ,  a n d  p u r p l e  r a s p b e r r i e s ,  
f r e s h  b e r r i e s  m a y  b e  p i c k e d  o v e r  a  p e r i o d  o f  a t  l e a s t  s e v e n  w e e k s  i n  
J u n e  a n d  J u l y ,  a n d  t h u s  b e  p l a c e d  o n  t h e  m a r k e t  b e f o r e  l o c a l  t r e e  
f r u i t s  a p p e a r .  A s  a n  e a r l y - s e a s o n  f r u i t ,  r a s p b e r r i e s  a r e  s e c o n d  i n  i m ­
p o r t a n c e  o n l y  t o  s t r a w b e r r i e s .  E v e r b e a r i n g  r a s p b e r r i e s ,  i f  g i v e n  
s p e c i a l  a t t e n t i o n ,  w i l l  a l s o  p r o d u c e  a  c r o p  i n  t h e  f a l l .  
T h e  f u l l  p o s s i b i l i t i e s  o f  b r a m b l e  f r u i t s  a s  a  h o m e g r o w n  p r o d u c t  
h a v e  n o t  y e t  b e e n  g e n e r a l l y  r e c o g n i z e d .  T h e  i n f e r i o r  q u a l i t y  o f  s o m e  
m a r k e t  b e r r i e s  h a s  p r e j u d i c e d  p e o p l e  a g a i n s t  t h e m  a s  a  d e s s e r t  f r u i t .  
H o m e - g r o w n  b e r r i e s  o f  a  g o o d  v a r i e t y  p i c k e d  w h e n  f u l l y  r i p e  a n d  
e a t e n  a t  o n c e  a r e  l u s c i o u s  a n d  h e a l t h f u l .  W i t h  t h e i r  c h a r a c t e r i s t i c  a n d  
d e l i c a t e  f l a v o r ,  t h e s e  f r u i t s  c a n n e d  o r  o t h e r w i s e  p r e s e r v e d  f u r n i s h  a  
p a l a t a b l e  a n d  n o u r i s h i n g  f o o d  f o r  u s e  d u r i n g  t h e  w i n t e r  m o n t h s .  
T h e  e x p e n s e  o f  s e t t i n g  o u t  a  n e w  p a t c h  o f  r a s p b e r r i e s  o r  b l a c k ­
b e r r i e s  a n d  b r i n g i n g  i t  t o  p r o f i t a b l e  p r o d u c t i o n  i s  n o t  u n r e a s o n a b l y  
h i g h .  W h e n  t h e  c r o p  i s  s o l d ,  t h e  m o n e y  i s  s o o n  i n  t h e  h a n d s  o f  t h e  
g r o w e r .  S h o u l d  t h e  p l a n t a t i o n  b e c o m e  u n p r o f i t a b l e  b e c a u s e  o f  d e ­
c l i n i n g  p r o d u c t i v i t y  o r  b e c a u s e  o f  o v e r p r o d u c t i o n  i n  t h e  l o c a l i t y ,  I t  I S  
a  r e l a t i v e l y  e a s y  m a t t e r  t o  p l o w  i t  o u t .  I f  t h e  s i t e  i s  g o o d ,  a  n e w  
p l a n t i n g  o f  a  m o r e  s u i t a b l e  v a r i e t y  m a y  b e  m a d e .  
O t h e r  a d v a n t a g e s  i n  b r a m b l e  c u l t u r e  a r e  t h a t  t h e  p l a n t s  b e g i n  t o  
f r u i t  i n  t h e  s e c o n d  s e a s o n  a f t e r  s e t t i n g  a n d  t h e n  b e c o m e  r e g u l a r  
b e a r e r s ;  t h e  b l o s s o m s  a r e  s e l d o m  k i l l e d  b y  l a t e  s p r i n g  f r o s t s ;  a n d  
p r u n i n g  i s  n o t  d i f f i c u l t .  T h e  c o n t r o l  o f  t h e  c o m m o n  i n s e c t  p e s t s  a n d  
d i s e a s e s  i s  a l s o  p o s s i b l e  i f  a n  i n t e l l i g e n t  p r o g r a m  i s  f o l l o w e d .  
C O N S I D E R A T I O N  O F  A V A I L A B L E  M A R K E T S  
B e f o r e  m a k i n g  a n y  p l a n t i n g  l a r g e r  t h a n  f o r  h o m e  n e e d s ,  t h e  p r o ­
s p e c t i v e  g r o w e r  o f  b r a m b l e  f r u i t s  s h o u l d  f i r s t  o f  a l l  c o n s i d e r  h i s  
m a r k e t s .  
T h e  l o c a l  m a r k e t ,  i n  m a n y  s e c t i o n s  o f  I l l i n o i s  n o t  y e t  f u l l y  s u p p l i e d  
w i t h  b r a m b l e  f r u i t s ,  h a s  m a r k e d  a d v a n t a g e s  f o r  a  g r o w e r .  T h e  f r u i t  
c a n  b e  p i c k e d  a t  t h e  b e s t  s t a g e  f o r  e a t i n g  a n d  m a y  b e  m a r k e t e d  q u i c k l y  
a n d  e c o n o m i c a l l y .  A  l o c a t i o n  o n  o r  c l o s e  t o  g o o d  r o a d s  i s  o f  p a r t i c u ­
l a r  i m p o r t a n c e ,  f o r  t h e s e  f r u i t s  a r e  e s p e c i a l l y  p e r i s h a b l e  a n d  s u f f e r  
7 GROWING BRAMBLES IN ILLINOIS 
quickly from handling and jarring. A local market already supplied 
with fruit, if the fruit is of inferior quality, may also become a profit­
able outlet for a grower who has a quality product and advertises it 
effectively, as he may at a roadside market. 
The general, or distant, market is an outlet for the crop from sec­
tions of high production, notably the counties in the extreme southern 
part of the state. Large acreages close to a satisfactory shipping point, 
high yields, early ripening varieties that will withstand the handling 
necessary for shipment, facilities for quick cooling of the fruit, and 
convenient and rapid transportation to market are all important factors 
in profitable commercial production. 
SELECTION OF A SITE FOR THE PATCH 
In selecting a site for a raspberry or blackberry plantation, only the 
best available piece of ground should be considered if the plantation 
is for commercial use. For home plantings certain desirable features 
may be sacrificed in order to have the patch close to the house. 
Gently Rolling Topography Most Suitable 
The site for a bramble patch should be gently rolling but not so 
steep that the soil will erode unduly. If the land is fairly level, a 
lower area nearby, which will cause the cold air to drain away from 
the patch, is often an advantage in preventing winterkilling and frost 
Injury. 
Slopes that have a fall of four or more feet in a hundred should be 
terraced. This is especially urgent when the soil is of a type that 
erodes easily, for the more fertile upper soil will wash away leaving 
the roots of the plants exposed. Terracing is especially important 
also on slopes where the plants are set at the corners of squares to be 
cultivated both ways. 
On the more gentle slopes, plants set in hedge rows act in a similar 
manner to terraces in checking erosion; but even tho this type of 
planting is adopted, the steeper slopes should be terraced before any 
plants are set. 
North Slopes Preferred 
North slopes are to be preferred in choosing bramble sites. They 
retain humus and moisture better than south slopes, are somewhat 
cooler, and consequently present more favorable conditions for the 
growth of vigorous canes and fruit of large size and good quality. 
However, the grower who needs especially early fruit for certain 
M  
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m a r k e t s  s o m e t i m e s  c h o o s e s  a  s o u t h  s l o p e  b e c a u s e  t h e  f r u i t  w i l l  r I p e n  
e a r l i e r  w i t h  t h i s  e x p o s u r e .  
A  p l a n t a t i o n  s h o u l d  n o t  b e  s e t  w h e r e  t h e  s o i l  i s  n o t  o r  c a n n o t  b e  
m a d e  c a p a b l e  o f  h o l d i n g  m o i s t u r e  t h r u o u t  t h e  s e a s o n .  I f  o t h e r  f a c t o r s  
a r e  e s p e c i a l l y  f a v o r a b l e ,  i t  i s  s o m e t i m e s  p o s s i b l e  t o  u s e  a r t i f i c i a l  i r r i ­
g a t i o n  d u r i n g  t h e  g r o w i n g  s e a s o n .  
G o o d  A i r  D r a i n a g e  I m p o r t a n t  
A i r  d r a i n a g e  i s  a n  i m p o r t a n t  c o n s i d e r a t i o n  i n  t h e  s e l e c t i o n  o f  a  
s i t e .  P l a n t a t i o n s  s e t  i n  a i r  p o c k e t s  m a y  s u f f e r  b o t h  f r o m  t h e  c o l d  a i r  
F I G .  I . - F A V O R A B L E  S I T E S  F O R  B R A M B L E  P L A N T A T I O N S  I N  S O U T H E R N  I L L I N O I S  
E v e n  i n  a  l o c a l i t y  f a v o r a b l e  f o r  t h e  c u l t u r e  o f  b r a m b l e s ,  c a r e f u l  c o n s i d e r a ­
t i o n  s h o u l d  b e  g i v e n  t o  t h e  s e l e c t i o n  o f  a  s i t e .  N o t e  i n  t h e  a b o v e  p h o t o g r a p h  t h e  
e x c e l l e n t  n a t u r a l  a i r  a n d  w a t e r  d r a i n a g e  p r o v i d e d  b y  t h e  g e n t l e  s l o p e s  a n d  t h e  
s h e l t e r  b e l t s  o f  t r e e s  t h a t  a f f o r d  p r o t e c t i o n  f r o m  d r y i n g  w i n d s .  
c o n f i n e d  t h e r e  a n d  f r o m  d i s e a s e s  t h a t  a r e  l i k e l y  t o  d e v e l o p  u n d e r  t h e  
e x c e s s i v e  m o i s t u r e  c o n d i t i o n s  t h a t  o c c u r  i n  s u c h  p o c k e t s .  O n  t h e  
o t h e r  h a n d ,  a  s i t e  w h i c h  i s  s u b j e c t  t o  s t r o n g  p r e v a i l i n g  w i n d s  m u s t  b e  
a v o i d e d .  W i n t e r  w i n d s  m a y  d r y  o u t  t h e  c a n e s  a n d  l e a d  t o  w i n t e r  i n ­
j u r y .  S t r o n g  w i n d s  i n  s u m m e r ,  e s p e c i a l l y  i f  t h e y  b l o w  f r o m  t h e  s o u t h  
o r  s o u t h w e s t ,  d r y  o u t  t h e  s o i l  t o o  r a p i d l y  a n d  a l s o  t a k e  t o o  m u c h  
m o i s t u r e  f r o m  t h e  c a n e s  a n d  l e a v e s .  T h e y  a l s o  t e n d  t o  d r y  u p  t h e  
f r u i t ,  e s p e c i a l l y  a t  r i p e n i n g  t i m e .  A n  a b s e n c e  o f  w i n d  a t  p i c k i n g  t i m e  
c u t s  d o w n  t h e  p r o b a b i l i t y  o f  i n j u r y  t o  t h e  c a n e s  a n d  f r u i t s  a n d  m a k e s  
t h e  f r u i t  e a s i e r  t o  p i c k .  
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Where the site is otherwise favorable, a windbreak may often be 
grown to reduce the unfavorable effects of winds at critical periods. 
The best fruit from wild brambles, especially blackberries, is usually 
found on plants growing at the edge of a woods or in thickets where 
there is some natural protection from cold winter winds and hot drying 
summer winds. 
Benefits From Summer Shading 
Some of the brambles, especially blackberries, ripen most of their 
crop during the hottest season of the year, when the plants and fruit 
may be seriously injured by the hot sun. A larger crop of better 
quality berries results when some method of shading the plants during 
a part of the day is used, according to experimental work in Illinois. 
For this reason it is advisable to choose a site, where possible, that 
will have the advantage of shade from trees or buildings during a 
part of the day. Where this is not possible, the plants may be pro­
tected from intense midsummer heat by covering them with tobacco 
cloth or similar material. 
Good Water Drainage Necessary 
Good surface drainage for water and good underdrainage must be 
provided in all bramble plantations. Poor drainage may result in in­
jury or death to the plants either during the growing season or during 
the winter months. Surface drainage is usually obtained by selecting a 
site with a gentle slope. 
Since the root system of most brambles may, in suitable soil, ex­
tend to a depth of about three feet, with most of the roots in the upper 
two feet, the water table should not be much more than three feet be­
low the surface for more than a few days at a time. 
On the other hand, a high water table close to the plant crowns, 
either thruout the season or for a comparatively long period in the 
spring, may be equally injurious, as shown in experiments at Michi­
gan. I Plants grown under such conditions had shallow root systems 
and weak canes; and were consequently unproductive and short-lived. 
Deep Loam Soil Most Desirable 
Brambles may be grown on a variety of soils provided the soils 
are moderately fertile, easily worked, and well drained tho retentive 
of necessary moisture. The best soil for brambles is a deep, well­
drained, medium sandy to silt loam well supplied with humus (Fig. 2). 
The largest and finest wild fruit is found where the soil is full of 
IMich. Spec. Bul. 177. 1928. 
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h u m u s  a n d  t h e  m o i s t u r e  s u p p l y  i s  f a v o r a b l e  t o  p l a n t  a n d  b e r r y  d e ­
v e l o p m e n t .  
L i g h t  s a n d s  a n d  h e a v y  c l a y s  a r e  u n d e s i r a b l e  f o r  b r a m b l e s  b e c a u s e  
t h e y  d o  n o t  h o l d  m o i s t u r e  s a t i s f a c t o r i l y ;  h e a v y  c l a y  s o i l s  a r e  h a r d  t o  
w o r k  a n d  a r e  i n c l i n e d  t o  b a k e .  B r a m b l e s  d o  n o t  s e e m  t o  b e  e s p e c i a l l y  
F I G .  2 . - A  P R O F I T A B L E  B L A C K B E R R Y  P L A N T A T I O N  I N  C E N T R A L  I L L I N O I S  
A  d e e p  w e l l - d r a i n e d  l o a m  w e l l  s u p p l i e d  w i t h  h u m u s  w i l l  g r o w  v i g o r o u s  a n d  
p r o d u c t i v e  b r a m b l e s  w h e n  s e t  w i t h  g o o d  p l a n t s  a n d  g i v e n  p r o p e r  c a r e .  
s e n s I t i v e  t o  s o i l  a c i d i t y ;  i n  f a c t ,  r a s p b e r r i e s  a r e  s a i d  t o  g r o w  b e s t  i n  
a  s l i g h t l y  a c i d  s o i l .  
W h e n  a  g r o w e r  i s  p r o d u c i n g  p l a n t s  e i t h e r  f o r  s a l e  a s  a  s i d e  l i n e  
i n  c o n n e c t i o n  w i t h  t h e  p r o d u c t i o n  o f  f r u i t  o r  w i s h e s  o n l y  t o  s t a r t  a  
f e w  f o r  a n  i n c r e a s e  p l a n t i n g  o f  h i s  o w n ,  i t  i s  a d v i s a b l e  t o  c h o o s e  a  s i t e  
o n  a  s o i l  o f  l i g h t  t e x t u r e .  B l a c k  a n d  p u r p l e  r a s p b e r r i e s  a n d  d e w b e r r i e s ,  
w h i c h  r o o t  f r o m  t i p s ,  d o  s o  w i t h  d i f f i c u l t y  i n  c l a y ;  t h e  p l a n t s  p r o d u c e d  
a r e  s m a l l ,  o f  i n f e r i o r  q u a l i t y ,  a n d  h a r d  t o  d i g .  
A  l i g h t  s a n d y  s o i l  m a y  b e  f i t t e d  f o r  b r a m b l e  c u l t u r e ,  i f  o t h e r  c o n ­
d i t i o n s  a r e  f a v o r a b l e ,  b y  a d d i n g  h e a v y  a p p l i c a t i o n s  o f  b a r n  m a n u r e ,  
u p  t o  3 0  t o n s  a n  a c r e ,  o r  b y  p l o w i n g  u n d e r  a  s o i l - i m p r o v e m e n t  c r o p  
s e v e r a l  m o n t h s  b e f o r e  t h e  p l a n t a t i o n  i s  s e t .  T h e  h e a v i e r  s o i l s  a r e  l i k e ­
w i s e  m u c h  i m p r o v e d  i n  t e x t u r e  b y  s u c h  t r e a t m e n t .  I n  f a c t ,  r e g a r d l e s s  
o f  t h e  t y p e  o f  s o i l ,  o r g a n i c  m a t t e r  m u s t  b e  a d d e d  f r o m  t i m e  t o  t i m e  i n  
o r d e r  t h a t  a  l i b e r a l  a m o u n t  m a y  b e  p r e s e n t  a t  a l l  t i m e s  t h r u o u t  t h e  
l i f e  o f  t h e  p l a n t a t i o n ;  i t  s h o u l d  b e  a d d e d  e v e n  b e f o r e  t h e  p l a n t s  a r e  
s e t .  S u c h  m a t e r i a l ,  i n  t h e  p r o c e s s  o f  d e c o m p o s i t i o n ,  a d d s  t o  a n d  h e l p s  
t o  s e t  f r e e  t h e  p l a n t  n u t r i e n t s  a l r e a d y  i n  t h e  s o i l  a n d  a l s o  i n c r e a s e s  t h e  
w a t e r - h o l d i n g  c a p a c i t y  o f  t h e  s o i l .  
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Character of Subsoil Should Be Determined 
The importance of favorable subsoil conditions for the growth of 
brambles is not generally recognized. A compact, impervious subsoil, 
retarding the downward movement of water, is detrimental to root 
development. The character of the subsoil should be determined be­
fore the site is chosen, either by boring into it with a soil auger or 
by digging holes at frequent intervals over the field. Gray-colored 
subsoils are impervious and therefore undesirable. The subsoil should 
be loose enough to allow good underdrainage and permit good root 
growth, but should have enough clay in it to prevent too great loss of 
water. Extremely sandy and gravelly subsoils usually allow too much 
drainage. 
CAREFUL SOIL PREPARATION IMPORTANT 
Land selected for a bramble plantation should be thoroly prepared 
before the brambles are set. Preparation should start preferably two 
or three years in advance of the time of planting by growing a hoed 
crop and fertilizing it and caring for it well. Such treatment insures 
good soil conditions- the sod is broken down and the weeds and some 
of the insects injurious to the young plants are destroyed. It is not ad­
visable, however, to plant raspberries immediately after potatoes, 
tomatoes, eggplant, or muskmelons, for a wilt fungus which at­
tacks these vegetables may live over in the soil and also attack the 
r'aspberries. 
Unless the soil is already rich in organic matter, a heavy legume 
crop should be worked in or the soil covered with a heavy coat of good 
barn manure and plowed deep in the fall previous to the spring in 
which planting is to be done. Subsoiling may be of considerable help 
in this preliminary treatment. If the site is subject to erosion, plow­
ing may be delayed until spring. In any event, before the field is 
planted it should be thoroly disked and harrowed until the soil is well 
pulverized and in a thoroly mellow condition. 
CHOOSING KINDS AND VARIETIES TO GROW 
Keep Purpose in Mind 
The dessert quality of the fruit should be the primary basis of 
choosing varieties of brambles to be planted for home use or for fancy 
trade in a local market. The plants should be winter-hardy, resistant 
to some of the more common and serious diseases and insects, and 
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h i g h l y  p r o d u c t i v e  o n  t h e  p a r t i c u l a r  s o i l  t y p e  i n  w h i c h  t h e y  w i l l  b e  
g r o w n .  S p e c i a l  c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  g r o w t h  a n d  f r u i t i n g  
h a b i t s ,  f o r  s o m e  b r a m b l e s  n e e d  s t a k i n g  a n d  t r e l l i s i n g ,  w h i l e  o t h e r s  
h a v e  a n  u p r i g h t  g r o w t h  h a b i t  a n d  s t a n d  a l o n e .  I t  i s  i m p o r t a n t  t o  k n o w  
a l s o  w h e t h e r  t h e  f r u i t  i s  b o r n e  w e l l  o u t  i n  t h e  o p e n  o r  c o n c e a l e d  b y  
t h e  f o l i a g e  a t  p i c k i n g  t i m e .  S o m e  b l a c k b e r r i e s  a r e  m o r e  d i f f i c u l t  t o  
p i c k  t h a n  o t h e r s  b e c a u s e  o f  t h e i r  p r i c k l y  c a n e s .  
F I G .  3 . - F R U I T I N G  C L U S T E R S  O F  LATHA~l R E D  R A S P B E R R Y  
T h e  L a t h a m  i s  t h e  m o s t  g e n e r a l l y  p l a n t e d  r e d  v a r i e t y  i n  I l l i n o i s  a n d  h a s  
p r o v e d  p r o f i t a b l e  a s  a  m a r k e t  b e r r y .  T w o - t h i r d s  n a t u r a l  s i z e .  ( S e e  d e s c r i p t i o n ,  
p a g e  4 0 . )  
K i n d s  a n d  v a r i e t i e s  s h o u l d  b e  s e l e c t e d  t h a t  w i l l  r i p e n  i n  s u c c e s s i o n  
o v e r  a  l o n g  s e a s o n .  A  g r o w e r  p r o d u c i n g  f o r  a  l o c a l  m a r k e t  w i l l  u s u a l l y  
f i n d  i t  p r o f i t a b l e  t o  h a v e  a  s u f f i c i e n t  n u m b e r  o f  v a r i e t i e s  t o  k e e p  h i s  
p i c k e r s  b u s y  t h r u o u t  s e v e r a l  w e e k s .  W i t h  a  s u p p l y  o f  g o o d  f r u i t  a v a i l ­
a b l e  o v e r  s u c h  a  s e a s o n ,  a  g r o w e r  i s  a l s o  m o r e  l i k e l y  t o  m a k e  a n d  k e e p  
a  h i g h - c l a s s  t r a d e  o u t l e t .  
I n  p r o d u c i n g  f o r  a  d i s t a n t  m a r k e t ,  v a r i e t i e s  s u c h  a s  t h e  L a t h a m  
s h o u l d  b e  c h o s e n - t h a t  i s ,  t h e y  s h o u l d  b e  p r o d u c t i v e ,  a t t r a c t i v e  i n  a p ­
p e a r a n c e ,  i n  m a r k e t  d e m a n d ,  s h o u l d  r i p e n  a t  a  t i m e  w h e n  t h e y  c a n  b e  
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sold at a profitable price, and should be firm enough to stand shipment. 
It may sometimes be necessary to sacrifice eating quality for shipping 
quality. 
Brief descriptions of representative bramble varieties are gwen 
on pages 40 to 44. 
Tested Varieties Now Available 
Improved new varieties of all the brambles, noted for hardiness, 
vigor, disease and insect resistance, increased productivity, and size 
and quality of fruit, have become available to growers in the past few 
F IG. 4.-FRUITING C LUSTER OF LOGAN BLACK R ASPBERRY 
The Logan black raspberry is a good early ripening variety. Black rasp­
berries a re well adapted to Illinois conditions. Three-fifths natural size. 
(Courtesy of H. N. Sca1'fj, New Carlisle, Ohio ) 
years. Developed by individual breeders and by federal and state ex­
periment station workers, many varieties, among them the Potomac 
purple and Logan black, have been tested in different sections of the 
country and have proved their superiority to older varieties formerly 
considered standard. 
In ordering new varieties from a nursery one should be sure to note 
the latitude in which the variety may be expected to thrive. This 
should be stated in the catalog. Varieties highly recommended for 
general planting may prove wholly unsuited to particular sections. The 
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Y o u n g  d e w b e r r y  ( Y o u n g b e r r y ) ,  f o r  e x a m p l e ,  o f t e n  r e c o m m e n d e d  f o r  
g e n e r a l  p l a n t i n g ,  c a n n o t  b e  g r o w n  c o m m e r c i a l l y  i n  I l l i n o i s ,  e x c e p t  p e r -
F I G .  S . - F R U I T I N G  C L U S T E R  O F  P O T O M A C  P U R P L E  R A S P B E R R Y  
T h e  P o t o m a c  i s  a  v a r i e t y  d e v e l o p e d  e s p e c i a l l y  f o r  c a n n i n g  a n d  p r e s e r v i n g .  
I t  h a s  a  h i g h  p e c t i n  c o n t e n t  a n d  a  t a r t  f l a v o r .  B e c a u s e  o f  t h e  d a r k  c o l o r  o f  t h e  
p u r p l e  r a s p b e r r y ,  p e o p l e  w h o  a r e  n o t  a c q u a i n t e d  w i t h  i t  s o m e t i m e s  m i s t a k e  i t  f o r  
a n  o v e r r i p e  r e d  a n d  s o  m a y  a t  f i r s t  b e  p r e j u d i c e d  a g a i n s t  i t  a s  a  d e s s e r t  b e r r y .  
T w o - t h i r d s  n a t u r a l  s i z e .  ( C o u r t e s y  o f  U .  S .  D e p a r t m e n t  o f  A g r i c u l t u r e )  
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haps in the extreme south, without winter protection. A grower who 
is interested in new varieties might well test several in a small plot to 
determine their value under his own conditions before planting them 
in any number. 
Successful growers in a given locality are often a good source of 
information concerning the best varieties to grow in that locality. In­
terested growers are invited to visit the Agricultural Experiment 
Station at Urbana and see the collection of old and new varieties and 
promising seedlings being grown. Information on the growth and 
fruiting habits of different varieties may also be obtained by writing 
the Station. 
ESTABLISHING THE PLANTATION 
Use Only Well-Grown, Healthy Stock 
Use only the best stock available for setting a new plantation. 
Plants obtained from a reliable nursery where all stock has been certi­
fied by the State Nursery Inspection Service are more likely to be 
vigorous, true to name, and disease-free than are plants of uncertified 
stock. Do not use plants from an old patch for stock unless you can 
recognize the insects and diseases common to brambles and find the 
patch is healthy and vigorous. Unless clean stock is set, failure is 
almost certain. 
Exerienced growers may wish to propagate plants from an estab­
lished patch either for their own use in increasing their acreage or for 
sale. If plants are to be either given away or sold, they must be in­
spected and passed by a representative of the State Inspection Service 
as "apparently free from dangerous insect pests and plant diseases." 
This service has been highly beneficial in checking the spread of serious 
bramble diseases and insects on nursery stock.1 For directions on 
propagation, see page 37. 
Time of Planting 
Red raspberries and blackberries may be set either in fall or spring, 
preferably in fall if in the southern part of the state. The mild winter 
in southern Illinois allows the plants to become well established after 
they have been set, and they are therefore better able to get a good 
start in growth in spring before hot weather comes on. Black and 
purple raspberries should be set in spring because of their growth 
habit, the young tips being liable to winter injury if set in the fall. 
lRegulations governing such inspection may be obtained from P. A. Glenn, 
Chief Plant Inspector, IIIinois State Department of Agriculture, Urbana, Illinois. 
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S p r i n g  p l a n t i n g  m a y  b e  m o r e  h u r r i e d  t h a n  f a l l  p l a n t i n g  b e c a u s e  t h e  
b e s t  t i m e ,  w h i c h  i s  j u s t  a s  s o o n  a s  t h e  g r o u n d  c a n  b e  w o r k e d ,  m a y  
b e  s h o r t e r  i n  s p r i n g .  
M o i s t u r e  c o n d i t i o n s  a r e  a n o t h e r  i m p o r t a n t  f a c t o r  l i m i t i n g  t h e  t i m e  
o f  p l a n t i n g .  I f  m o i s t u r e  i s  l a c k i n g  i n  f a l l ,  t h e  n e w l y  s e t  p l a n t s  m a y  
b e  s e r i o u s l y  i n j u r e d  b y  p l a n t i n g  a t  t h a t  t i m e .  A g a i n ,  d r y i n g  w i n t e r  
w i n d s  m a y  c a u s e  w i n t e r  i n j u r y  b y  t a k i n g  m o r e  m o i s t u r e  f r o m  t h e  
y o u n g  c a n e s  t h a n  c a n  b e  r e p l a c e d  b y  t h e  r o o t s  w h e n  t h e y  a r e  n o t  y e t  
f u l l y  e s t a b l i s h e d .  I f  s e a s o n a l  c o n d i t i o n s  a r e  f a v o r a b l e  i n  s p r i n g  a n d  
t h e  p l a n t s  a r e  s e t  e a r l y  i n  w e l l - p r e p a r e d  g r o u n d  a n d  w e l l  c a r e d  f o r ,  
t h e y  w i l l  u s u a l l y  m a k e  s a t i s f a c t o r y  g r o w t h  i n  m o s t  p a r t s  o f  t h e  s t a t e .  
E a r l y  s e t t i n g  i s  n e c e s s a r y  t o  e n a b l e  t h e  p l a n t s  t o  g r o w  a  g o o d  r o o t  
s y s t e m  b e f o r e  h o t  s u m m e r  w e a t h e r .  A l s o ,  i f  b l a c k  a n d  p u r p l e  r a s p ­
b e r r i e s  a r e  s e t  a f t e r  t h e  y o u n g  p l a n t  h a s  s t a r t e d  t o  g r o w ,  a n t h r a c n o s e  
m a y  s p r e a d  f r o m  a n  i n f e c t e d  " h a n d l e "  t o  t h e  y o u n g  g r o w i n g  t i p  ( F i g .  
1 8 ,  p a g e  3 8 ) .  
H o w  t o  C a r e  f o r  Y o u n g  P l a n t s  
T h e  r o o t s  o f  a l l  b r a m b l e  p l a n t s  s u f f e r  s e r i o u s l y  f r o m  e x p o s u r e  t o  
s u n  a n d  w i n d .  P l a n t s  o r d e r e d  f r o m  n u r s e r i e s  s h o u l d  t h e r e f o r e  b e  
F I G .  6 . - H E E L I N G - I N  R E D  R A S P B E R R Y  P L A N T S  
I f  r e d  r a s p b e r r y  o r  b l a c k b e r r y  p l a n t s  a r e  t o  b e  h e l d  l o n g e r  t h a n  a  d a y  
b e f o r e  s e t t i n g ,  h e e l i n g - i n  o r  t r e n c h i n g  i s  a d v i s e d .  T h e  p l a n t s  a r e  s e p a r a t e d  a s  
s h o w n  a b o v e ,  t h e  r o o t s  p l a c e d  i n  t h e  t r e n c h ,  a n d  t h e  s o i l  p r e s s e d  f i r m l y  a b o u t  
t h e m .  A s  s o o n  a s  t h e  g r o u n d  i s  r e a d y ,  t h e  p l a n t s  m a y  b e  r e m o v e d  a n d  s e t .  
s e t  i m m e d i a t e l y  a f t e r  a r r i v a l ,  u n l e s s  t h e  s o i l  i s  t o o  w e t  o r  t h e  w e a t h e r  
i s  t o o  c o l d  o r  r a i n y  t o  p e r m i t .  G e t t i n g  s t o c k  f r o m  a  n e a r b y  l o c a t i o n ,  
w h e n  p o s s i b l e ,  h a s  a n  a d v a n t a g e  i n  t h a t  t h e  p l a n t s  m a y  b e  d u g  a n d  
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reset in the new location within a comparatively short time. All prepa­
rations for planting should be made before the plants arrive. 
If it is necessary to hold plants longer than a day before setting 
them, they should be unpacked, separated from each other, and 
"heeled-in." For heeling-in, choose a well-drained spot, in sandy soil 
if possible, and dig or plow a trench or series of trenches deep enough 
to hold the roots and long enough to receive all the plants. Separate 
the individual plants, lay them side by side in the trench, and pack 
the soil firmly about the roots (Fig. 6). If the plants have come from 
a distance, or have been dug the previous fall and stored over winter, 
as may be true of red raspberries and blackberries, it may be desirable 
to soak the roots in water for half a day before heeling them in. 
Planting Distances Under Different Systems 
Planting distances in any system should be varied according to the 
vigor of the variety, the fertility of the soil, and the method of culture 
followed, in order to make the most economical use of the land and 
the tillage tools available. The rows must also be sufficiently wide 
to allow the use of adequate spraying equipment. 
Three training systems are in use in bramble growing, known as 
the "hi ll ," the "hedge," and the "linear." Most of the red raspberries 
in southern Illinois are planted according to the hill system. In this 
system the plants are set and restricted to hills measuring 6 by 6 feet, 
tied to stakes, and cultivated in both directions. Set in this way 1,210 
plants are required for an acre1 (Fig. 7). 
The material used for the stakes depends partIy on what is avail­
able. Some growers have cut stakes from sassafras, oak, and osage 
orange found on their own farms. Locust posts might also be used. The 
usual dimensions of the stakes are 1 to 3 inches in diameter, and about 
60 feet in length. The stakes are set 1 Yz feet into the ground. The 
life of the stake is lengthened by creosoting the end to be put in the 
ground. 
In central and northern Illinois many of the plantations of red 
raspberries are trained to the hedge row; which means that they are 
planted 1 Yz to 3 feet apart in rows 6 to 9 feet apart. Cultivation is 
done in one direction only, and the suckers are allowed to grow, form­
ing a solid row of plants the width of which varies somewhat accord­
ing to variety (Fig. 8). A row 18 inches wide is sufficient. Too 
iTo determine the number of plants to be set to an acre, multiply the dis­
tance the plants are to be set apart in the row by the distance between the rows. 
Then divide 43,560 (the number of square feet in an acre) by that product. 
The result will be the number of plants required. 
1 ' 8  
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w i d e  a  r o w  m a k e s  i t  d i f f i c u l t  t o  k e e p  d o w n  w e e d s  a n d  t o  p i c k  a l l  t h e  
f r u i t  t h a t  i s  r i p e  a t  e a c h  p i c k i n g .  S o m e  s u p p o r t  i s  n e c e s s a r y  f o r  t h e  
p l a n t s ,  e s p e c i a l l y  o n  f e r t i l e  s o i l s .  T h i s  m a y  b e  p r o v i d e d  b y  t w o  w i r e s  
s t r u n g  o v e r  p o s t s ,  w i t h  o r  w i t h o u t  c r o s s a r m s ,  a t  a  h e i g h t  o f  3  t o  4  f e e t .  
T h e  l i n e a r  s y s t e m  i s  e s p e c i a l l y  w e l l  a d a p t e d  f o r  t r a i n i n g  b l a c k  
r a s p b e r r i e s  a n d  t h e  p u r p l e  v a r i e t i e s ,  t h o  r e d  r a s p b e r r i e s  a n d  b l a c k -
F I G .  7 . - R E D  R A  S P B E R R I E S  S E T  I N  T H E  H I L L  S Y S T E M  
R e d  r a s p b e r r i e s  s e t  i n  t h e  h i l l  s y s t e m  a r e  t i e d  t o  s t a k e s  a s  s h o w n  i n  t h e  
a b o v e  p h o t o g r a p h .  T h i s  s y s t e m  i s  g e n e r a l l y  u s e d  i n  r a s p b e r r y  p l a n t a t i o n s  i n  
s o u t h e r n  I l l i n o i s .  I t  h a s  t h e  a d v a n t a g e  o f  a l l o w i n g  c u l t i v a t i o n  i n  b o t h  d i r e c t i o n s .  
b e r r i e s  m a y  a l s o  b e  g r o w n  i n  t h i s  w a y .  T h e  p l a n t s  a r e  s e t  3  t o  3 0  
f e e t  a p a r t  i n  r o w s  6  t o  9  f e e t  a p a r t .  A 1 l  s u c k e r s  a r e  r e m o v e d  t h a t  
a r i s e  o u t s i d e  t h e  w i d t h  o c c u p i e d  b y  t h e  p l a n t s  w h e n  s e t .  T h u s  t h e  
p l a n t s  a r e  k e p t  w i t h i n  n a r r o w e r  b o u n d s  t h a n  i s  p o s s i b l e  u n d e r  t h e  
h e d g e  r o w  s y s t e m .  T h i s  t y p e  o f  c u l t u r e  p e r m i t s  h o r s e  c u l t i v a t i o n  i n  
o n e  d i r e c t i o n .  
B l a c k b e r r i e s  a r e  u s u a l l y  s e t  a b o u t  3  f e e t  a p a r t  i n  r o w s  8  f e e t  a p a r t .  
W i t h  g o o d  c u l t u r e ,  t h e  r o w s  s o o n  b e c o m e  s u f f i c i e n t l y  f i l l e d  w i t h  s u c k ­
e r s  t o  m a k e  i t  p o s s i b l e  t o  e s t a b l i s h  e i t h e r  a  l i n e a r  o r  a  n a r r o w  h e d g e  
s y s t e m .  W i t h  t h e  m o r e  v i g o r o u s  v a r i e t i e s  o n  s o m e  o f  t h e  m o r e  f e r t i l e  
s o i l s ,  t h e  r o w s  m a y  w e l l  b e  9  f e e t  a p a r t .  
D e w b e r r i e s  a r e  c o m m o n l y  s e t  i n  r o w s  l i k e  b l a c k b e r r i e s  a n d  a l l o w e d  
t o  r a m b l e  o v e r  s o m e  s u p p o r t .  S o m e  d i f f i c u l t y  i s  e x p e r i e n c e d  i n  p r u n ­
i n g  a n d  i n  p i c k i n g  t h e  f r u i t  u n d e r  t h e s e  c o n d i t i o n s .  I n  s o m e  s e c t i o n s  
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of the country dewberries are set in check rows about 5 by 5 feet 
with a 5- to 7-foot stake at each plant. 
I f brambles are to be mulched as described on page 30, the rows 
may be planted somewhat closer together than is regularly recom­
mended. In a commercial patch alleys wide enough to permit a wagon 
to be driven thru should be left every few rows in order to provide 
for the distribution of straw. 
FIG. 8.-RED RASPBERRIES TRAINED TO THE HEDGE Row 
lIore hand hoeing is necessary to keep the rows clean in the hedge than in 
the hill system. Greater yields are possible when the plants are planted in h edge 
rows. The rows must be kept narrow, however, if the pickers are to secure all 
the ripe berries at each picking. 
Setting the Plants 
Before setting the plants be sure that the soil is in good tilth and 
in a high state of fertility. For ease in later handling, layoff the plan­
tation in straight rows. If plants are to be set by the shovel method, 
either plow the furrows for the plants or layout the patch both ways 
by a marker. In a small patch the plants may be set by being placed 
against a wire drawn taut across the ground. 
With the rows marked or the furrows plowed, bring the plants to 
the field in some container in which they may be kept from drying out, 
and plant them without delay either in a furrow or in holes large 
enough to hold the roots without crowding them. Pack the soil well 
about the roots. Set red raspberry and blackberry plants deeper than 
they were growing when dug up, even as much as 11'2 inches deeper, 
2 0  
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F I G .  9 . - T o O L S  U S E D  I N  C U L T I V A T I O N  O F  B R A M B L E S  
T h e  c u l t i v a t o r  s h o w n  i n  A  a n d  A '  h a s  f l a t  b l a d e s  a n d  m o v e s  t h r u  t h e  s o i l  
a b o v e  t h e  r o o t s  o f  t h e  b r a m b l e s  w i t h o u t  i n j u r i n g  t h e m .  T h e  r i g i d  t e e t h  o f  t h e  
c u l t i v a t o r  s h o w n  i n  B  s t i r  t h e  s o i l  w e l l ,  b e i n g  e s p e c i a l l y  a d a p t e d  t o  u s e  a f t e r  
a  r a i n .  T h e  s p r i n g  t o o t h  h a r r o w  ( C )  i s  p a r t i c u l a r l y  s u i t e d  f o r  m o v i n g  t h e  
s o i l  a n d  d i s l o d g i n g  s m a l l  w e e d s  o n  r o c k y  g r o u n d .  T h e  r o l l e r  ( D )  m a y  b e  u s e d  
t o  f i r m  t h e  s o i l  a n d  b r e a k  u p  c l o d s .  
e s p e c i a l l y  i f  t h e y  a r e  b e i n g  s e t  i n  o n e  o f  t h e  l i g h t e r  s o i l s .  D e e p  s e t t i n g  
e n c o u r a g e s  a  c r o w n  g r o w t h  w h i c h  i s  b e t t e r  a b l e  t o  w i t h s t a n d  u n f a v o r ­
a b l e  c o n d i t i o n s .  
D e w b e r r i e s ,  b l a c k  r a s p b e r r i e s ,  a n d  p u r p l e  r a s p b e r r i e s  a r e  m o s t  
e a s i l y  s e t  i n  a  f u r r o w .  W h e n  p l a n t i n g ,  d o  n o t  c o v e r  t h e  y o u n g  b u d  
m o r e  t h a n  2  i n c h e s  o r  t h e  p l a n t s  m a y  b e  s m o t h e r e d  o u t .  F i r m  t h e  s o i l  
w e l l  a b o u t  t h e  r o o t s  a n d  l e v e l  o f f  t h e  g r o u n d  b y  l a t e r  c u l t i v a t i o n  a s  t h e  
p l a n t s  g r o w .  
P r u n i n g  P l a n t s  a t  P l a n t i n g  T i m e  
B e f o r e  o r  i m m e d i a t e l y  a f t e r  p l a n t i n g  b r a m b l e s ,  c u t  b a c k  t h e  t o p s  
o f  t h e  p l a n t s .  T h i s  o p e r a t i o n  t e n d s  t o  b a l a n c e  t h e  l o s s  o f  r o o t s  r e s u l t ­
i n g  f r o m  d i g g i n g  a n d  t o  l i m i t  p o s s i b l e  f r u i t i n g  t h e  f i r s t  g r o w i n g  s e a s o n .  
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The exact height at which to cut depends upon the kind and vigor 
of the plants. Strong stock of red raspberry and blackberry should 
be pruned back to 8 to 12 inches and weaker varieties cut somewhat 
more severely. Do not cut the canes to the ground or the young plants 
will be seriously injured. 
Black and purple raspberries and dewberries should be pruned 
severely immediately after the plants are set. The old stems or handles 
should be removed entirely and taken from the field. This is an im­
portant sanitary measure in preventing the spread of anthracnose from 
the old stems to the young shoots about to grow. Stakes may be placed 
at intervals in the row to aid in cultivation until the young plants grow 
sufficiently to mark the row. 
CULTURE THE FIRST YEAR 
Cultivate Frequently Until Late Summer 
Cultivation should be begun immediately after the plants are set, 
unless rainy weather prevents, and should be continued as necessary 
to keep the soil well stirred until late summer. Use tillage tools that 
cultivate to a depth of not more than 2 inches. This shallow cultiva­
tion prevents injury to the roots (Fig. 9). Some hand hoeing will be 
necessary to keep the rows clean and the ground about the plants in 
good tilth. Weeds must be kept down and necessary moisture con­
served for the plants. 
Sanitary cultural methods to prevent damage by diseases and in­
sects are of particular importance the first year. See Sanitation, 
page 29. For advantages from use of a cover crop, see page 31. 
Fertilizers the First Season 
If the necessary humus supply was provided for before the plants 
were set, additions of manure or commercial fertilizers will usually not 
be necessary the first season. I f the plantation was put into a high 
state of fertility before the plants were set, good cultural methods 
practiced the first year will usually result in a fair crop of fruit the 
second season. 
Intercropping Helps Defray First-Year Expenses 
In order to reduce the cost of establishing the plantation, the 
growing of an intercrop of some low-growing vegetable the first year, 
such as peas, beans, summer squash, or cabbage, may be advisable. 
Uncultivated grain crops should not be used. The rows of vegetables 
2 2  
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s h o u l d  b e  f a r  e n o u g h  f r o m  t h e  b r a m b l e s  t o  p e r m i t  e a s y  c u l t i v a t i o n ,  
f o r  i n  h a n d l i n g  s u c h  a n  e x t r a  c r o p  s p e c i a l  c a r e  m u s t  b e  e x e r c i s e d  n o t  
t o  i n j u r e  e i t h e r  i t  o r  t h e  b r a m b l e s .  
I n t e r c r o p p i n g  s h o u l d  b e  d i s c o n t i n u e d  a f t e r  t h e  f i r s t  y e a r ,  f o r  t h e  
r o o t s  o f  t h e  b r a m b l e s  w i l l  n e e d  a l l  t h e  s p a c e  a v a i l a b l e .  
P R U N I N G  
G r o w t h  a n d  F r u i t i n g  H a b i t s  o f  B r a m b l e s  
B e f o r e  p r u n i n g  c a n  b e  c o r r e c t l y  d o n e ,  t h e  g r o w t h  a n d  f r u i t i n g  
h a b i t s  o f  t h e  p l a n t s  m u s t  b e  u n d e r s t o o d .  D u r i n g  t h e  g r o w i n g  s e a s o n  
e a c h  y e a r  a l l  b r a m b l e s  s e n d  u p  n e w  s h o o t s  f r o m  t h e  c r o w n ,  a n d  s o m e  
( b l a c k b e r r i e s  a n d  r e d  r a s p b e r r i e s )  s e n d  u p  s h o o t s  f r o m  b o t h  t h e  c r o w n  
a n d  r o o t s .  T h e s e  s h o o t s  g r o w  v i g o r o u s l y  i f  u n c h e c k e d ,  a n d  d u r i n g  t h e  
l a t e  s u m m e r  a n d  e a r l y  f a l l  b e g i n  t h e  f o r m a t i o n  o f  f l o w e r  b u d s  a t  i n ­
t e r v a l s  a l o n g  t h e i r  l e n g t h .  I  f  h e a d e d  b a c k  e a r l y  i n  t h e  g r o w i n g  s e a s o n ,  
t h e s e  s h o o t s  w i l l  u s u a l l y  d e v e l o p  s i d e  b r a n c h e s ,  a l o n g  w h i c h  t h e  l a t e r a l  
b u d s  f o r m .  
E a r l y  i n  t h e i r  s e c o n d  s e a s o n  t h e s e  o n e - y e a r - o l d  s h o o t s  ( c a l l e d  
c a n e s  a f t e r  t h e  f i r s t  y e a r )  p r o d u c e  l e a f y  s h o o t s  f r o m  l a t e r a l  b u d s .  A  
f e w  c o m p o u n d  l e a v e s  f i r s t  a p p e a r  a n d  t h e n  b o t h  s i n g l e  b l o s s o m s  a n d  
b l o s s o m  c l u s t e r s ,  f o l l o w e d  b y  t h e  f r u i t .  A f t e r  f r u i t i n g ,  t h e  c a n e  
g r a d u a l l y  d r i e s  u p  a n d  d i e s .  T h e  r o o t s  l i v e  f o r  m a n y  y e a r s ,  s e n d i n g  
u p  n e w  s h o o t s  t o  r e p l a c e  t h e  c a n e s  t h a t  h a v e  f r u i t e d  a n d  d i e d .  
P r u n i n g  T o o l s  t o  U s e  
T h e r e  a r e  t h r e e  t y p e s  o f  c u t t i n g  t o o l s  t o  u s e  f o r  p r u n i n g :  t h e  
s m a l l  h a n d  p r u n i n g  s h e a r s ;  t h e  l o n g - h a n d l e d ,  o r  l o p p i n g ,  s h e a r s ;  a n d  
t h e  b r a m b l e  h o o k .  U s u a l l y  e i t h e r  t h e  l o n g - h a n d l e d  s h e a r s  o r  t h e  h o o k  
i s  u s e d  i n  c u t t i n g  o u t  a n d  r e m o v i n g  t h e  d e a d  w o o d  a n d  s u r p l u s  c a n e s ,  
a n d  t h e  s m a l l  s h e a r s  f o r  c u t t i n g  b a c k  t h e  l a t e r a l s .  B e  c a r e f u l  n o t  t o  
p u l l  o u t  t h e  w h o l e  p l a n t  w h e n  u s i n g  t h e  b r a m b l e  h o o k .  K e e p  a l l  t o o l s  
s h a r p  a n d  f r e e  f r o m  r u s t .  
S u m m e r  P r u n i n g  t h e  Y o u n g  P l a n t s  
T h e  a m o u n t  o f  p r u n i n g  n e e d e d  b y  y o u n g  p l a n t s  d e p e n d s  o n  t h e i r  
g r o w t h .  H a v i n g  b e e n  c u t  b a c k  r a t h e r  s e v e r e l y  a t  p l a n t i n g  t i m e ,  t h e y  
m a y  n o t  b e  s u f f i c i e n t l y  e s t a b l i s h e d  t h e  f i r s t  g r o w i n g  s e a s o n  t o  r e q u i r e  
p r u n i n g .  I f ,  h o w e v e r ,  t h e y  h a v e  g o t  a  g o o d  s t a r t  a n d  h a v e  g r o w n  
r a p i d l y ,  t h e y  w i l l  n e e d  s o m e  t r a i n i n g .  
W h e n  t h e  y o u n g  b l a c k  r a s p b e r r y  s h o o t s  h a v e  g r o w n  a b o u t  1 8  
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inches high, pinch off the tip with the thumb and forefinger, removing 
about 2 or 3 inches of the top. This operation is known as "topping" 
the plant (see Fig. 15, page 28). Shoots thus handled will tend to 
become stocky canes with vigorous lateral branches. It will be neces­
sary to go over the patch at least twice, usually in May, to top the 
shoots at the proper height. Allow purple raspberries and black­
berries, which are of more vigorous growth than blackcaps, to grow 
a few inches taller before being topped. 
Red raspberries should not, as a rule, be topped. The new laterals 
that result are generally weak, often break away from the cane when 
fruiting the following year, and are easily winterkilled. Topping red 
raspberries tends to induce more sucker plants than are desirable. 
Directions for Dormant Pruning 
Red Raspberries.-The dormant pruning of red raspberries should 
be done before growth starts on the young canes. 
First cut out the dead canes that have fruited and have not been 
removed. Some growers prefer to remove and burn old canes in the 
fall after the fruit is picked and the leaves on the bearing canes are be­
ginning to turn yellow. If the canes are removed in the fall, special 
care should be taken not to injure the young succulent shoots. In the 
hill system these may be tied loosely to the stakes as a convenience 
in later cultivation, in spraying, and in sowing a cover crop. 
In late winter or very early spring after the severe winter weather 
is over, remove all short and weak canes, leaving only large, vigorous, 
healthy ones. 
In both the linear (Fig. 10) and the hedgerow systems, the canes 
that are left should be spaced 4 to 8 inches apart. In the hill system 
(Fig. 11 ) three to eight canes should be left in one place, depending 
upon the age and vigor of the patch. 
Cut back moderately the remaining fruiting canes. The exact 
amount of cutting that is desirable depends upon the variety, soil type, 
and method of training. The object is to remove winter-injured wood 
that usually occurs at the tip. Severe heading back should be avoided 
in pruning red raspberries as it will reduce the number of berries ma­
terially without producing a corresponding increase in their size. 
Canes may be left 4 to 6 feet tall, according to local conditions. If 
left too long to be easily supported by either the stakes or the wires 
used in training, they will become top heavy with fruit. The crop will 
suffer from being blown about, and if blown to the ground will become 
dirty and unfit for use. If grown in hills, the canes should be tied 
firmly to the stakes immediately after pruning. 
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F I G .  1 O . - L I N E A R  R o w  O F  Y O U N G  R E D  R A S P B E R R I E S  B E F O R E  A N D  A F T E R  P R U N I N G  
T h e  u p p e r  p h o t o g r a p h  t a k e n  b e f o r e  t h e  p l a n t s  w e r e  p r u n e d  s h o w s  t h e  
n o r m a l  a m o u n t  o f  g r o w t h  t h a t  o c c u r s  i n  a  l i n e a r  r o w  d u r i n g  t h e  s e a s o n .  T h e  
l o w e r  p h o t o g r a p h  s h o w s  t h e  s a m e  r o w  a f t e r  t h e  d e a d  f r u i t i n g  c a n e s  h a v e  b e e n  
c u t  o u t ,  t h e  s u p e r f l u o u s ,  w e a k  c a n e s  r e m o v e d ,  a n d  t h e  r o w  n a r r o w e d  t o  i t s  
o r i g i n a l  w i d t h .  
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FIG. 11.-MATURE RED RASPBERRY PATCH TRAINED TO THE HILL SYSTEM­
BEFORE DORMANT PRUNING 
The old fruiting canes have been removed. In early spring all but the most 
vigorous young canes will be cut out. Those kept will be tied to the stakes and 
cut back to 5 to SYz feet or the height of the stake. 
FIG. 12.-YOUNG RED RASPBERRY PATCH TRAINED TO THE HILL SYSTEM­

AFTER DORMANT PRUNING 

All second-year canes have been removed in the above plantation. The four 
most vigorous canes have been left in each hill and tied to a stake for support. 
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B l a c k c a p s  a n d  P u r p l e s .  - I n  d o r m a n t  p r u n i n g  b l a c k c a p s  a n d  
p u r p l e s ,  r e m o v e  a n y  d e a d  c a n e s  r e m a i n i n g .  I n  e a r l y  s p r i n g  c u t  a w a y  
t h e  d i s e a s e d  a n d  s p i n d l i n g  c a n e s  a n d  t h i n  o u t  t h e  h i l l s  b y  r e m o v i n g  
a l l  t h e  c a n e s  t h a t  a r e  n o t  a t  l e a s t  h a l f  a n  i n c h  i n  d i a m e t e r .  E v e r y  
e f f o r t  s h o u l d  h a v e  b e e n  m a d e  t o  i n d u c e  t h e  g r o w t h  o f  v e r y  l a r g e  c a n e s .  
A l l  l a r g e  c a n e s  i n  g o o d  c o n d i t i o n  m a y  b e  l e f t ,  s i n c e  t h e  p l a n t  c a n  
s u p p o r t ,  f o r  f r u i t  p r o d u c t i o n ,  a s  m a n y  a s  i t  h a s  g r o w n .  
T h e n  h e a d  b a c k  t h e  f r u i t i n g  l a t e r a l s  o r  b r a n c h e s ,  t h e  s e v e r i t y  o f  
h e a d i n g  d e p e n d i n g  u p o n  t h e  p r o b a b l e  s u p p l y  o f  m o i s t u r e  a n d  t h e  f e r ­
t i l i t y  o f  t h e  s o i l .  F r o m  e i g h t  t o  t w e l v e  b u d s  m a y  u s u a l l y  b e  l e f t  o n  
e a c h  b r a n c h ,  a n d  t h e  b r a n c h e s  l e f t  a b o u t  6  t o  8  i n c h e s  l o n g  ( F i g .  1 3 ) .  
F I G .  1 3 . - T Y P I C A L  B L A C K  R A S P B E R R Y  P L A N T  A F T E R  D O R M A N T  P R U N I N G  
T h e  d e a d  w o o d  h a s  b e e n  r e m o v e d  a n d  o n l y  t h e  l a r g e s t  y o u n g  c a n e s  h a v e  
b e e n  l e f t .  T h e  w e a k  l a t e r a l s  h a v e  b e e n  c u t  o u t  a n d  t h e  o n e s  r e m a i n i n g  c u t  b a c k  
t o  a b o u t  8  i n c h e s .  
O n  t h e  p u r p l e s ,  w h i c h  a r e  m o r e  v i g o r o u s  g r o w e r s  t h a n  t h e  b l a c k c a p s ,  
a  l a r g e r  n u m b e r  o f  b u d s  m a y  b e  l e f t ,  w i t h  l a t e r a l s  u p  t o  1 4  i n c h e s  l o n g  
( F i g .  1 4 ) .  
T h e  l a t e r a l s  o f  b l a c k c a p s  a n d  p u r p l e s  m a y  b e  c u t  b a c k  s e v e r e l y  
w i t h o u t  m a t e r i a l l y  r e d u c i n g  t h e  t o t a l  y i e l d .  T h o  t h e  t o t a l  n u m b e r  o f  
b e r r i e s  i s  r e d u c e d ,  t h e  s i z e  o f  t h e  i n d i v i d u a l  b e r r i e s  i s  u s u a l l y  s o  i n ­
c r e a s e d  t h a t  t h e  y i e l d  i s  a b o u t  t h e  s a m e  a s  w h e n  t h e  l a t e r a l s  a r e  l e f t  
l o n g e r .  S h o r t  p r u n i n g  r e d u c e s  t h e  l e n g t h  o f  t h e  p i c k i n g  s e a s o n  a n d  
m i n i m i z e s  t h e  e f f e c t s  o f  d r o u t h .  S h o r t  p r u n i n g  m a y  b e  a d v i s a b l e  
w h e r e  l a r g e r  b e r r i e s  a r e  w a n t e d  o v e r  a  s h o r t  p i c k i n g  s e a s o n .  
B l a c k b e r r i e s . - B e f o r e  g r o w t h  s t a r t s ,  t a k e  o u t  a n y  d e a d  c a n e s  t h a t  
r e m a i n  a n d  a l l  t h e  w e a k  a n d  c r o w d i n g  o n e - y e a r  w o o d ,  l e a v i n g  v i g o r o u s  
27 GROWING BRAMBLES IN ILLINOIS 
well-branched canes about 8 inches apart if the plants are growing 
in moist, fertile soil, or as much as a foot apart if soil conditions are 
not so good. I f the rows are narrowed down to less than 2 feet in 
width, it is not usually necessary to use a support as the branched 
canes support themselves. 
Blackberry varieties differ somewhat in their fruiting habits owing 
to differences in the position of the fruit buds along the lateral 
FIG. 14.-A PURPLE RASPBERRY PLANT BEFORE AND AFTER DORMANT PRUNING 
Purple raspberries should be pruned less severely than the black varieties 
because of their more vigorous growth. Left-the plant before it was pruned. 
Right-the same plant with the dead wood removed, all but the most vigorous 
canes cut out, and the laterals cut back to about 14 inches. 
branches, but the varieties grown most commonly in this state will 
produce good crops if the laterals are cut back to about 12 inches in 
length. Longer branches may be left if the plants are so located that 
soil moisture and protection from sun and wind are ideal at ripening 
time. 
Special Pruning Instructions for Dewberries 
After the dewberry crop is picked, either remove the old fruiting 
canes or both old and new growth. Because of the difficulty of cut­
ting away the old wood without injuring the young shoots, some 
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g r o w e r s  f i n d  i t  m o r e  s a t i s f a c t o r y  t o  c u t  o u t  b o t h  o l d  a n d  n e w  w o o d  
a t  t h i s  t i m e ,  t h u s  s a c r i f i c i n g  t h e  n e w  g r o w t h .  T h i s  s e v e r e  p r u n i n g  
m a k e s  t h e  a p p l i c a t i o n  o f  b a r n  m a n u r e  o r  c o m m e r c i a l  f e r t i l i z e r  e v e n  
m o r e  i m p o r t a n t  i n  i n d u c i n g  e a r l y  a n d  v i g o r o u s  n e w  g r o w t h .  A f t e r  t h e  
c a n e s  a t t a i n  c o n s i d e r a b l e  l e n g t h ,  a  c o v e r  c r o p  m a y  b e  s o w n  ( p a g e  3 1 ) .  
I n  t h e  s p r i n g ,  l i f t  t h e  s t r o n g e s t  c a n e s  f r o m  t h e i r  h o r i z o n t a l  p o s i t i o n ,  
w i n d  t h e m  a r o u n d  t h e  s t a k e ,  a n d  t i e  t h e m  i n  t w o  o r  t h r e e  p l a c e s ,  
c u t t i n g  t h e  c a n e s  t o  a b o u t  t h e  h e i g h t  o f  t h e  s u p p o r t .  
S u m m e r  P r u n i n g  i n  t h e  M a t u r e  P a t c h  
W h e n  t h e  b l a c k c a p s ,  p u r p l e  r a s p b e r r i e s ,  a n d  b l a c k b e r r i e s  h a v e  
c o m e  i n t o  f u l l  b e a r i n g ,  t h e  l a t e  s p r i n g  o r  e a r l y  s u m m e r  t i p p i n g  b a c k ,  o r  
F I G .  1 S . - S U M M E R  T O P P I N G  T H E  Y O U N G  S H O O T S  O F  A  P U R P L E  R A S P B E R R Y  
S u m m e r  t o p p i n g  i s  n e c e s s a r y  w i t h  b l a c k b e r r i e s  a n d  b l a c k  a n d  p u r p l e  r a s p ­
b e r r i e s  t o  i n d u c e  t h e  f o r m a t i o n  o f  s t r o n g  l a t e r a l  b r a n c h e s  f o r  t h e  n e x t  y e a r ' s  
f r u i t i n g .  A b o u t  t h r e e  i n c h e s  o f  y o u n g  g r o w t h  s h o u l d  b e  r e m o v e d  a s  i n d i c a t e d  
a b o v e .  T h e  p u r p l e  r a s p b e r r y  b e c a u s e  o f  i t s  g r e a t e r  v i g o r  i s  a l l o w e d  t o  g r o w  
s o m e w h a t  h i g h e r  t h a n  t h e  b l a c k c a p  b e f o r e  b e i n g  t o p p e d .  
t o p p i n g ,  o f  t h e  y o u n g  g r o w i n g  s h o o t s  b e c o m e s  o f  i n c r e a s e d  i m p o r t a n c e  
( F i g .  1 5 )  .  T h e  p l a n t  c r o w n s  i n  a  m a t u r e  p a t c h  a r e  s u f f i c i e n t l y  w e l l  
e s t a b l i s h e d  t o  s e n d  u p  m a n y  v i g o r o u s  s h o o t s  w h i c h  i f  u n c h e c k e d  w i l l  
d i s s i p a t e  m u c h  v a l u a b l e  p l a n t  e n e r g y .  T h i s  i n h e r e n t  v i g o r  s h o u l d  b e  
u t i l i z e d  t o  i n d u c e  t h e  f o r m a t i o n  o f  s t r o n g  b r a n c h e s .  
I n  t h e  m a t u r e  p a t c h ,  t o p p i n g  s h o u l d  b e  d o n e  i n  M a y  a n d  e a r l y  
J u n e  w h e n  t h e  s h o o t s  o f  t h e  b l a c k c a p s  h a v e  r e a c h e d  a  h e i g h t  o f  a b o u t  
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2 feet. About 3 inches of the new growth should be removed. Purple 
raspberries and blackberries, because of their greater vigor, may be 
allowed to grow 21'2 to 3 feet high before being topped. Shoots which 
grow after summer comes on and topping has been discontinued will 
usually develop into weak canes which should be cut out when the 
dormant pruning is done. 
Red raspberries are not summer-topped for reasons discussed on 
page 23. 
SANITATION 
Sanitary cultural methods and a well-planned spray program 
efficiently carried out are two highly important measures in the con­
trol of insects and diseases, and they must be employed if profitable 
production is to be expected. 
If crown gall, orange rust, or any of the virus diseases appear in 
the plantation, the infected plants should be promptly disposed of 
(see pages 48 to 52 and 55 to 61). It is especially important to detect 
such troubles before they involve the whole patch. 
If a high proportion of plants show infection, the patch will not 
be worth keeping and should therefore be destroyed. Wild plants 
nearby should be eradicated to prevent insects and diseases common 
in such patches from spreading to the cultivated plantation. 
Immediately after pruning, all canes that have been cut away 
should be removed from the patch and burned at once. This will aid 
in the control of such insects and diseases as rose scale, red spider, 
cane borer, and anthracnose often found on the canes. 
See pages 44 to 72 for detailed recommendations for disease and 
insect control. 
METHODS OF SOIL MANAGEMENT 
As soon as the ground is fit to work in spring, begin clean cultiva­
tion, as recommended previously on page 21. Frequent and shallow 
tillage is absolutely necessary. Deep cultivation, in addition to probable 
injury to the roots, will lead to excessive suckering, which is detri­
mental to the plant and causes more work in pruning. 
If horse cultivation is used, the animal should be muzzled. 
Fertilizing the Mature Patch 
There is little conclusive evidence showing what fertilizers are 
profitable in the bearing patch in Illinois. Humus is necessary in all 
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s o i l s  i f  g o o d  b e r r y  c r o p s  a r e  t o  b e  g r o w n  a n d  m u s t  b e  a d d e d  a t  i n t e r ­
v a l s  t h r u o u t  t h e  l i f e  o f  t h e  p l a n t a t i o n ,  e i t h e r  b y  a p p l i c a t i o n s  o f  g o o d  
m a n u r e  o r  t h e  g r o w i n g  o f  n i t r o g e n o u s  g r e e n  m a n u r e  c r o p s .  C o m m e r c i a l  
f e r t i l i z e r s  m a y  b e  u s e d  t o  s u p p l e m e n t  h u m u s  b u t  t h e y  c a n n o t  d i s p l a c e  
i t .  I f  t h e  s o i l  i s  w e l l  s u p p l i e d  w i t h  h u m u s  a n d  t h e  m o i s t u r e  s u p p l y  
i s  r i g h t ,  c o m m e r c i a l  f e r t i l i z e r s  w i l l  p r o b a b l y  n o t  b e  n e e d e d .  
D o  n o t ,  i n  a n y  e v e n t ,  a p p l y  f e r t i l i z e r  w i t h o u t  d e t e r m i n i n g  w h e t h e r  
i t  i s  n e e d e d .  P o o r  p l a n t  g r o w t h  a n d  l o w  f r u i t  p r o d u c t i o n  m a y  b e  d u e  
n o t  t o  l a c k  o f  a d e q u a t e  f e r t i l i z e r  b u t  t o  l a c k  o f  h u m u s ,  i n s u f f i c i e n t  
m o i s t u r e ,  p o o r  d r a i n a g e ,  e s p e c i a l l y  d u r i n g  t h e  w i n t e r  m o n t h s ,  i n c o r r e c t  
m e t h o d s  0  f  c u l t u r e ,  o r  d i s e a s e .  
T h e  a d d i t i o n  o f  p h o s p h o r i c  a c i d  a n d  p o t a s h  t o  s o i l s  f a i r l y  w e l l  s u p ­
p l i e d  w i t h  t h e s e  m a t e r i a l s  h a s  n o t  i n  g e n e r a l  p r o v e d  o f  v a l u e  i n  
b r a m b l e  p r o d u c t i o n .  S o m e  g r o w e r s  h a v e  r e p o r t e d  t h a t  e i t h e r  2 5 0  
p o u n d s  o f  n i t r a t e  o f  s o d a  o r  2 0 0  p o u n d s  o f  s u l f a t e  o f  a m m o n i a  p e r  
a c r e  b r o a d c a s t  b e t w e e n  t h e  r o w s  e a r l y  i n  t h e  s p r i n g  w a s  s u c c e s s f u l  i n  
s t i m u l a t i n g  a d d i t i o n a l  b r a m b l e  g r o w t h .  
S t a b l e  o r  c h i c k e n  m a n u r e  m a y  b e  u s e d  o n  s o m e  s o i l s ,  p a r t i c u l a r l y  
t h o s e  l a . c k i n g  i n  h u m u s ,  i n  p l a c e  o f  c o m m e r c i a l  f e r t i l i z e r s  i f  a p p l i e d  
i n  w i n t e r  o r  n o t  l a t e r  t h a n  e a r l y  s p r i n g .  
B e c a u s e  s o i l s  v a r y  i n  t h e  a m o u n t s  a s  w e l l  a s  i n  t h e  a v a i l a b i l i t y  o f  
t h e  p l a n t  n u t r i e n t s  t h e y  c o n t a i n ,  t h e  f e r t i l i z e r  q u e s t i o n  i s ,  i n  i t s  l a s t  
a n a l y s i s ,  a  l o c a l  o n e  a n d  e a c h  g r o w e r  m u s t  w o r k  o u t  t h e  a n s w e r  f o r  
h i m s e l f .  T e s t s  c a n  b e  m a d e  o f  e a c h  p l a n t a t i o n  b y  u s i n g  d i f f e r e n t  
a m o u n t s  o f  t h e  v a r i o u s  e l e m e n t s  o f  p l a n t  f o o d  o n  d i f f e r e n t  r o w s ,  w i t h  
e n o u g h  b u f f e r  r o w s  b e t w e e n  t o  k e e p  t h e  t r e a t m e n t s  s u f f i c i e n t l y  s e p a ­
r a t e d .  I f  r e c o r d s  a r e  k e p t  o f  g r o w t h  a n d  y i e l d s  u n d e r  t h e  d i f f e r e n t  
t r e a t m e n t s  o v e r  a  p e r i o d  o f  y e a r s ,  t h e  g r o w e r  m a y  d e t e r m i n e  t h e  p r a c ­
t i c a l  v a l u e  o f  t h e  d i f f e r e n t  f e r t i l i z e r s  b y  s u b t r a c t i n g  t h e  c o s t  o f  a p p l i c a ­
t i o n  f r o m  t h e  a v e r a g e  v a l u e  o f  a n y  i n c r e a s e  i n  y i e l d .
l  
U s e  o f  M u l c h  
W h e r e  s t r a w  o r  s t r a w y  m a n u r e  i s  e a s i l y  a n d  c h e a p l y  a v a i l a b l e  i n  
q u a n t i t y ,  s u c h  m a t e r i a l  m a y  b e  u s e d  t o  m u l c h  t h e  p l a n t s  a f t e r  t h e  
f i r s t  g r o w i n g  s e a s o n  ( F i g .  1 6 ) .  O t h e r  m a t e r i a l s  s u c h  a s  l e a v e s ,  a n d  
s w e e t  c l o v e r  g r o w n  e s p e c i a l l y  f o r  t h e  p u r p o s e ,  h a v e  b e e n  u s e d .  I n  a  
s m a l l  p a t c h  f o r  h o m e  u s e  t h e  e n t i r e  a r e a  m a y  b e  c o v e r e d  w i t h  a  m u l c h .  
T h e  m u l c h  i s  a p p l i e d  i n  w i n t e r  u p  t o  5  i n c h e s  i n  t h i c k n e s s  a n d  r e ­
n e w e d  i n  a  f e w  y e a r s  a s  i t  d e c a y s .  
I F o r  i n f o r m a t i o n  c o n c e r n i n g  t e s t s  t o  d e t e r m i n e  t h e  n e e d  f o r  f e r t i l i z e r ,  c o n ­
s u l t  y o u r  f a r m  a d v i s e r .  
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The advantages in using a mulch on a bramble patch are better 
moisture conservation, less time and labor needed for cultivation and 
weed control, pleasanter conditions for pickers, fewer weak suck­
ers that have to be cut out later in the season, and the addition of 
necessary humus after the mulch decays. When used on a plantation 
FIG. 16.-FRESHLY MULCHED PLANTATIO OF BLACK RASPBERRIES 
A mulch of strawy manure has been applied to the rows of the above plan­
tation. The middles, at present covered with snow, will be cultivated during the 
growing season. A mulch helps to control weeds in the row, conserves moisture, 
and supplies plant food as it decays. 
that is set on a slope, it has the further advantage of preventing 
erosion. 
Disadvantages are the cost of the mulch and of its application, the 
creation of a fire hazard, and occasional difficulty in pest and insect 
control because the mulch may furnish hibernating places for such 
pests as rabbits and may harbor the overwintering stage of the rasp­
berry beetle. 
Cover Crops 
A cover crop sown between the rows in summer (July to Septem­
ber ) will not only help to maintain organic matter in the soil and so 
increase its fertility, but will help, thru its use of surplus moisture, to 
harden the canes before cold weather. 
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T h e  g r o w t h  a n d  c o n s e q u e n t  e f f e c t i v e n e s s  o f  a  c o v e r  c r o p  w a s  
f o u n d  t o  b e  i n c r e a s e d ,  i n  e x p e r i m e n t a l  w o r k  i n  M i s s o u r i /  b y  t h e  a d ­
d i t i o n  o f  2 0 0  p o u n d s  a n  a c r e  o f  a  n i t r o g e n o u s  f e r t i l i z e r .  M o r e  m o i s ­
t u r e  w a s  u s e d  b y  t h e  h e a v i e r  c o v e r  c r o p  a n d  t h e  c a n e s  t h e r e f o r e  
r i p e n e d  b e t t e r .  T h e  u s e  o f  a  n i t r o g e n o u s  f e r t i l i z e r  m a y  b e  o f  s o m e  
v a l u e  i n  s o u t h e r n  I l l i n o i s ,  w h e r e  c o n d i t i o n s  a r e  s o m e w h a t  s i m i l a r  t o  
t h o s e  i n  M i s s o u r i .  O t h e r  g r o w e r s  a p p l y  a b o u t  2 0 0  p o u n d s  a n  a c r e  o f  
a  c o m m e r c i a l  f e r t i l i z e r  r i c h  i n  p h o s p h o r u s  a n d  p o t a s s i u m ,  w i t h  s a t i s ­
f a c t o r y  r e s u l t s .  A  c o v e r  c r o p  i s  o f  c o u r s e  m o r e  n e c e s s a r y  f o r  r e ­
m o v i n g  s u r p l u s  m o i s t u r e  a n d  p r e v e n t i n g  l a t e  f a l l  g r o w t h  i n  a  w e t  
f a l l  t h a n  i n  a  d r y  o n e .  
D i f f e r e n t  c o v e r  c r o p s ,  s u c h  a s  b a r l e y ,  b u c k w h e a t ,  o a t s ,  m i l l e t ,  a n d  
s o y b e a n s ,  m a y  b e  u s e d  a l o n e  o r  i n  c o m b i n a t i o n .  I n  s o m e  s e c t i o n s  o f  
I l l i n o i s  s u c h  c r o p s  a s  r y e ,  v e t c h ,  o r  s w e e t  c l o v e r  a r e  d r i l l e d  i n  b e t w e e n  
t h e  r o w s ,  b u t  t h e r e  m a y  b e  s o m e  d i f f i c u l t y  i n  w o r k i n g  t h e s e  p l a n t s ,  
w h i c h  l i v e  o v e r  w i n t e r  a n d  b e g i n  t o  g r o w  a g a i n  i n  e a r l y  s p r i n g ,  i n t o  
t h e  s o i l  t h e  n e x t  s p r i n g ,  e s p e c i a l l y  i f  t h e  g r o u n d  i s  w e t .  I n  s e c t i o n s  
w h e r e  w i l d  g r a s s e s  c o m e  i n  n o r m a l l y  a f t e r  c u l t i v a t i o n  i s  s t o p p e d  a n d  
m a k e  a  h e a v y  u n i f o r m  g r o w t h ,  a  c o v e r  c r o p  m a y  n o t  n e e d  t o  b e  s o w n .  
T h e  s e e d  f o r  a  c o v e r  c r o p  s h o u l d  b e  s o w n  e a r l y  e n o u g h  i n  t h e  
s e a s o n  t o  o b t a i n  a  g o o d  s t a n d  o f  v e g e t a t i o n  f o r  t u r n i n g  u n d e r .  C o v e r  
c r o p s  w h i c h  w i l l  b e  k i l l e d  b y  f r o s t  a r e  u s u a l l y  s o w n  v e r y  s o o n  a f t e r  
t h e  b e r r i e s  a r e  h a r v e s t e d ;  t h o s e  w h i c h  w i l l  l i v e  o v e r  w i n t e r  n e e d  n o t  
b e  s o w n  u n t i l  l a t e  A u g u s t  o r  e a r l y  S e p t e m b e r .  
I r r i g a t i o n  
I r r i g a t i o n  m a y  b e  f o u n d  b y  s o m e  b r a m b l e  g r o w e r s  t o  b e  o f  c o n ­
s i d e r a b l e  v a l u e  i n  i n c r e a s i n g  o r  m a i n t a i n i n g  b r a m b l e  y i e l d s ,  p a r t i c u ­
l a r l y  d u r i n g  a  l o n g  d r y  s e a s o n .  T h e r e  a r e  a t  l e a s t  t h r e e  p o s s i b l e  i r r i ­
g a t i o n  s y s t e m s :  ( 1 )  o v e r h e a d  i r r i g a t i o n ;  ( 2 )  t h e  f u r r o w  m e t h o d ,  i n  
w h i c h  w a t e r  i s  a l l o w e d  t o  r u n  d o w n  a  f u r r o w  p l o w e d  b e t w e e n  t h e  
r o w s ;  a n d  ( 3 )  a  n e w l y  i n t r o d u c e d  m e t h o d ,  i n  w h i c h  a n  e s p e c i a l l y  
m a d e  c a n v a s  h o s e  s u f f i c i e n t l y  l o o s e  i n  t e x t u r e  t o  p e r m i t  t h e  w a t e r  t o  
s e e p  o u t  a l o n g  t h e  r o w  i s  u s e d .  A  f e w  I l l i n o i s  g r o w e r s  h a v e  u s e d  
t h e  l a s t  t w o  m e t h o d s  a n d  h a v e  r e p o r t e d  t h a t  i m p r o v e d  y i e l d s  r e s u l t e d .  
D U R A T I O N  O F  P L A N T A T I O N  
T h e  l e n g t h  o f  t i m e  a  p a t c h  s h o u l d  b e  k e p t  i n  b e a r i n g  d e p e n d s  u p o n  
i t s  p r o d u c t i v e n e s s .  U n u s u a l  w e a t h e r  c o n d i t i o n s ,  s u c h  a s  e x c e s s i v e  
I M i s s o u r i  R e s .  B u ! .  9 5 .  1 9 2 6 .  
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heat and drouth, poor soil conditions, serious ravages by insects or 
diseases, a weak stand of plants, and lack of proper care in cultivation 
are responsible in great measure for poor production. When the plan­
tation begins to decline, it should be plowed up. The productive life of 
a plantation may vary from five to fifteen years. 
HARVESTING AND MARKETING 
Because of the extremely perishable nature of bramble fruits, 
they must be handled as carefully as possible in harvesting, placed 
in clean containers of desirable size and shape, strong enough to hold 
the fruit without crushing, and moved to market immediately under 
ideal transportation conditions. The behavior of the fruit on the 
market and the price received for it will depend to a considerable ex­
tent upon the care exercised in picking and handling it. 
Directions for Picking 
Pick raspberries when the fruit is firm but well colored and is 
mature enough to come away readily from the receptacle, or "core." 
If underipe, the berries will crumble when pulled. For commercial 
use, pick blackberries when they are still firm but have turned black 
and are slightly sweet. Most blackberries turn black when mature but 
not yet ripe. Injured and overripe fruits must be discarded when the 
berries are to be shipped. For home use, wait until they become ripe, 
begin to soften slightly, and develop considerable sweetness. 
Pick in the cool of the morning but not when the fruit is wet or it 
will mold. Handle the berries as gently as possible, use the thumb and 
first two fingers in picking, and hold very few berries in the hand at 
one time. Place, not drop, them in the basket. Some growers have the 
firm berries and those slightly overripe picked into different baskets. 
Under any plan the berries should be picked directly into the box in 
which they are to be marketed (Fig. 17) and no later handling of 
them permitted. 
Picking should be done often enough to secure as much of the 
fruit as possible before it becomes overripe. This usually means pick­
ing every day or every other day, depending upon the variety and 
the season. 
Do not leave the fruit in sun or wind after it is picked. Exposure 
for even a short time will cause raspberries to heat and dry out, while 
blackberries will become red and bitter and almost unfit for use. Partly 
filled trays or carriers should be placed in the shade of the bushes, 
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o r  i n  o t h e r  s h a d e  t h a t  i s  i m m e d i a t e l y  a t  h a n d ,  a n d  m o v e d  t o  t h e  p a c k ­
i n g  s h e d  a s  s o o n  a s  p o s s i b l e .  
S u p e r v i s i o n  o f  P i c k e r s  
O n e  o f  t h e  m o s t  d i f f i c u l t  p r o b l e m s  i n  h a r v e s t i n g  b r a m b l e  f r u i t s  o n  
c o m m e r c i a l  p l a n t a t i o n s  i s  t o  o b t a i n  d e p e n d a b l e  p i c k e r s  w h o  a r e  w i l l i n g  
t o  w o r k  a m o n g  t h e  t h o r n y  b r a m b l e s ,  e s p e c i a l l y  t h e  b l a c k b e r r i e s ,  d u r i n g  
F I G .  I 7 . - E Q U I P M E N T  U S E D  I N  

P I C K I N G  B E R R I E S  

A  c a r r i e r ,  m a d e  t o  h o l d  a  q u a r t  
b a s k e t ,  i s  s u s p e n d e d  f r o m  t h e  w a i s t .  
T h e  b a s k e t s ,  a s  f i l l e d ,  a r e  p l a c e d  i n  a  
h a n d  c a r r i e r  a n d  t h e  c a r r i e r  k e p t  i n  
t h e  s h a d e  t o  p r o t e c t  t h e  b e r r i e s  f r o m  
t h e  s u n .  ( U .  S .  D .  A . )  
t h e  h o t  w e a t h e r  a n d  w h o  w i l l  c a r e ­
f u l l y  p i c k  e a c h  t i m e  a l l  t h e  f r u i t  
t h a t  i s  a t  t h e  r i g h t  s t a g e  o f  m a ­
t u r i t y  t o  m e e t  m a r k e t  r e q u i r e ­
m e n t s .  
T h e  p i c k e r s  m u s t  b e  t h o r o l y  
i n s t r u c t e d  i n  t h e  m e t h o d s  o f  h a n ­
d l i n g  b e r r i e s  a n d  t h e i r  w o r k  c o n ­
s t a n t l y  s u p e r v i s e d  a n d  i n s p e c t e d .  
U p o n  t h e  f o r e m a n  r e s t s  m u c h  o f  
t h e  r e s p o n s i b i l i t y  f o r  p u t t i n g  u p  
a  h i g h - g r a d e  p a c k .  I t  i s  h i s  d u t y  
t o  a s s i g n  p i c k e r s  t o  c e r t a i n  r o w s ,  
s o m e t i m e s  f o r  t h e  e n t i r e  s e a s o n ;  
t o  e x a c t  f r o m  t h e m  a  h i g h  s t a n d ­
a r d  o f  p e r f o r m a n c e ;  t o  k e e p  a n  
a c c u r a t e  r e c o r d  o f  t h e  w o r k  o f  
e a c h  p i c k e r  a n d  p r o m p t l y  e l i m i ­
n a t e  i n e f f i c i e n t  w o r k e r s .  
P i c k e r s  a r e  g e n e r a l l y  p a i d  
e i t h e r  b y  t h e  d a y  o r  b y  t h e  b o x .  
P a y m e n t  b y  t h e  b o x  i s  u s u a l l y  
m o r e  s a t i s f a c t o r y .  T h e  r a t e  o f  
p a y m e n t  f o r  p i c k i n g  v a r i e s  i n  d i f ­
f e r e n t  s e c t i o n s ,  d e p e n d i n g  u p o n  
t h e  a m o u n t  a n d  q u a l i t y  o f  t h e  
l a b o r  s u p p l y  a n d  t h e  m a r k e t  p r i c e  
o f  t h e  f r u i t .  I n  s o m e  a r e a s  t h e  
r a t e  i s  a p p r o x i m a t e l y  o n e - f i f t h  o f  
t h e  m a r k e t  p r i c e  o f  t h e  b e r r i e s .  
T h e  s a m e  p r i c e  i s  u s u a l l y  p a i d  b y  
a l l  t h e  g r o w e r s  i n  o n e  s e c t i o n .  I n  o r d e r  t o  h o l d  t h e  p i c k e r s  t h r u  t h e  
s e a s o n ,  a  b o n u s  i s  s o m e t i m e s  g i v e n  t o  t h o s e  w h o  s t a y  a f t e r  t h e  f r u i t  b e ­
c o m e s  s c a t t e r e d  a n d  l e s s  e a s y  t o  p i c k .  F r o m  s i x  t o  e i g h t  p i c k e r s  a r e  
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usually needed to handle an acre, and more are required at the height 
of the picking season. 
Packing 
Red raspberries and dewberries, both highly perishable fruits, are 
usually packed in pint baskets because the fruit can be kept in better 
condition in such a container and because the smaller units sell better. 
Shallow baskets are often used, packed in three layers of eight each, 
making up a 24-pint crate. 
For blackberries and black and purple raspberries the 24-quart 
ventilated crate is demanded on most markets. It carries well without 
injury to the fruit and is most desired by the customer who buys in 
crate lots. This crate holds three tiers of eight boxes each, with di­
viders between the tiers. Yellow poplar is considered by a number of 
Illinois growers as the best wood for basket material; gum, sycamore, 
and elm are used more extensively in making the crates. 
Whatever the market, it is absolutely necessary that the boxes be 
well filled and that all the berries be in first-class condition. One or 
two moldy or shriveled berries on top of a box detract from the 
general appearance and make it necessary to sell at a lower price. 
Many of the best growers instruct their pickers to fill the baskets 
a little higher in the patch than appears necessary, since the berries 
tend to settle slightly as the boxes are being moved about and placed 
in the crates. In the packing shed the top layer of each basket is ex­
amined for overripe and inferior fruit and the corners are filled. The 
crates should be covered with burlap or similar material on the way to 
the shipping station or to market, and care should be taken not to jar 
the fruit unnecessarily. 
Many Illinois growers, especially in the southern section where 
most of the fruit is shipped to Chicago, put up a good pack which, 
with the earliness of their season, usually brings a fancy price; others 
do not fare so well because their pack is slack. 
In packing the fruit for sale, some type of packing shed is neces­
sary, especially if the planting is large and not located near the farm 
buildings. The fruit is thus protected from the sun and rain, and 
the surplus package material can be conveniently stored there ready 
for use. A packing shed need not be elaborate; one that consists only 
of a roof and supporting framework may serve the purpose quite 
satisfactorily. It may be made weatherproof by means of wooden 
doors or shutters which can be raised on hinges and fastened up to 
the framework when the weather is good. 
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M a r k e t i n g  P r o b l e m s  
A s  a  r u l e  t h e  g r o w e r  w h o  r a i s e s  b e t t e r  b e r r i e s  a n d  p a c k s  t h e m  
b e t t e r  t h a n  t h e  a v e r a g e  d o e s  n o t  n e e d  t o  f e a r  c o m p e t i t i o n  o n  t h e  l o c a l  
m a r k e t .  T h e  s i t u a t i o n  m a y  b e  s o m e w h a t  d i f f e r e n t  s o  f a r  a s  t h e  d i s t a n t  
m a r k e t  i s  c o n c e r n e d .  
H e a v y  p r o d u c t i o n  f r o m  n e w  p l a n t i n g s ,  t h e  i n f l u e n c e  o f  u n u s u a l  
w e a t h e r  c o n d i t i o n s ,  o r  e x c e s s i v e  s h i p m e n t s  t o  l a r g e  c i t i e s  r e s u l t i n g  
f r o m  t w o  h o l i d a y s  c o m i n g  t o g e t h e r - a s ,  f o r  e x a m p l e ,  w h e n  J u l y  4 t h  
f a l l s  o n  S a t u r d a y  o r  S u n d a y - o f t e n  g l u t  t h e  m a r k e t .  T h e  i n d i v i d u a l  
g r o w e r  w i t h  a  c o m p a r a t i v e l y  s m a l l  a c r e a g e  w h o  f i n d s  i t  n e c e s s a r y  t o  
s e l l  o n  a  d i s t a n t  m a r k e t  c a n  u s u a l l y  d o  s o  t o  b e s t  a d v a n t a g e  b y  p o o l ­
i n g  h i s  o f f e r i n g s  w i t h  o t h e r  g r o w e r s  a n d  m a r k e t i n g  c o o p e r a t i v e l y .  B y  
c o o p e r a t i v e  m a r k e t i n g ,  p r o f i t a b l e  d i s t a n t  m a r k e t s  m a y  b e  d e v e l o p e d  
a n d  t h e  c r o p  d i s t r i b u t e d  t o  m u c h  b e t t e r  a d v a n t a g e  t o  a l l  c o n c e r n e d .  
A  g o o d  r o a d s i d e  m a r k e t  f a v o r a b l y  s i t u a t e d  a s  r e g a r d s  t r a f f i c  h a s  
b e e n  a  g o o d  o u t l e t  f o r  a  g o o d  c r o p ,  w e l l  g r o w n ,  i n  s e v e r a l  p l a c e s  i n  
I l l i n o i s .  K i n d s  a n d  v a r i e t i e s  o f  h i g h  q u a l i t y ,  r i p e n i n g  i n  s u c c e s s i o n ,  
p a c k e d  a t t r a c t i v e l y ,  a n d  f o r  s a l e  a t  a  r e a s o n a b l e  p r i c e  w i l l  t e n d  t o  
b u i l d  u p  a n d  m a i n t a i n  a  s u c c e s s f u l  t r a d e .  
A V E R A G E  Y I E L D S  A N D  P R I C E S  I N  I L L I N O I S  
Y i e l d s  o f  t h e  d i f f e r e n t  b r a m b l e  f r u i t s  m a y  v a r y  f r o m  a l m o s t  n o t h ­
i n g  t o  s e v e r a l  t h o u s a n d  q u a r t s  a n  a c r e ,  d e p e n d i n g  o n  t h e  v a r i e t y  g r o w n ,  
t h e  s t a n d  o f  p l a n t s  i n  t h e  p a t c h ,  t h e i r  v i g o r ,  t h e  p r e s e n c e  o f  i n s e c t s  a n d  
d i s e a s e s ,  w e a t h e r  c o n d i t i o n s ,  a n d  c u l t u r a l  p r a c t i c e s  f o l l o w e d ,  p a r t i c u ­
l a r l y  t h e  m e t h o d  o f  p r u n i n g  a n d  t h e  t h o r o n e s s  o f  p i c k i n g .  
B l a c k  r a s p b e r r y  y i e l d s  u p  t o  3 , 0 0 0  q u a r t s  a n  a c r e  a r e  r e p o r t e d  b y  
s o m e  o f  t h e  b e s t  I l l i n o i s  g r o w e r s .  E v e n  t h i s  y i e l d  c a n  b e  i n c r e a s e d  b y  
b e t t e r  c u l t u r a l  p r a c t i c e s .  P u r p l e  r a s p b e r r i e s  a r e  s u p p o s e d  t o  b e  m o r e  
p r o d u c t i v e  t h a n  b l a c k s  b u t  n o  f i g u r e s  a r e  a v a i l a b l e  f o r  I l l i n o i s .  R e d  
r a s p b e r r i e s  a r e  r e p o r t e d  t o  y i e l d  f r o m  1 , 2 0 0  t o  1 , 6 0 0  q u a r t s  a n  a c r e  i n  
s o u t h e r n  I l l i n o i s .  
B l a c k b e r r i e s  u s u a l l y  y i e l d  b e t t e r  t h a n  t h e  o t h e r  b r a m b l e s .  I n  I l l i ­
n o i s  y i e l d s  o f  2 , 0 0 0  t o  2 , 5 0 0  q u a r t s  a n  a c r e  a r e  c o n s i d e r e d  v e r y  g o o d ,  
t h o  y i e l d s  o f  o v e r  3 , 1 0 0  q u a r t s  h a v e  b e e n  o b t a i n e d  i n  o t h e r  s t a t e s .  
P r i c e s  v a r y  w i d e l y  w i t h  t h e  k i n d ,  v a r i e t y ,  t i m e  o f  r i p e n i n g ,  a p ­
p e a r a n c e  o f  t h e  p a c k ,  a n d  g e n e r a l  b u s i n e s s  c o n d i t i o n s .  R e d  r a s p b e r r i e s  
d u r i n g  t h e  p a s t  f e w  y e a r s  h a v e  s o l d  a t  p r i c e s  r a n g i n g  f r o m  $ 8  t o  $ 1 . 5 0  
f o r  a  c r a t e  o f  2 4  p i n t s ;  b l a c k c a p s  a n d  p u r p l e s  a n d  b l a c k b e r r i e s  f r o m  
$ 5  t o  $ 2  f o r  a  2 4 - q u a r t  c r a t e .  
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HOW THE PLANTS ARE PROPAGATED 
Unlike fruit trees, bramble plants grow on their own roots and are 
propagated vegetatively. Methods of propagation are relatively simple. 
Red raspberries are propagated for home use either in fall or early 
spring by transplanting the suckers or shoots that grow from the 
underground stems of the plants. These shoots come up in abundance 
in and between the rows during the growing season. To transplant, 
lift shoots carefully with a spade, with soil adhering. If planted im­
mediately, these shoots will usually continue to grow in their new 
location. If a large number of plants is wanted, plow out the entire 
row either in fall or early spring. The largest plants can either be 
used in planting or prepared for sale, and the smaller ones may be 
set in a nursery row to be used later as transplants. 
Black and purple raspberries do not sucker but propagate from 
tips. If the terminal bud of the growing plant is pinched off during 
May, a considerable number of laterals will grow out along the shoot 
during the next few weeks. The best time for tip-layering is when 
the ends, or tips, of these laterals show a "snaky" or "rat-tail" growth, 
with the leaves small and curled, which is usually in August or early 
September (Fig. 18). 
In starting new plants by this method lay the tips in the ground 
and cover with 2 or 3 inches of well-firmed soil. This is usually done 
either by removing a shovelful of soil about 2 or 3 inches deep or 
inserting a long narrow tool into the soil, such as a chisel, placing the 
tip of the lateral in the hole in a vertical position, and then replacing 
the soil. Firming of the soil keeps the lateral from blowing out and 
brings necessary moisture in contact with the tip. By cold weather 
the tip should have developed a good root system. The following 
spring at planting time, dig the rooted tips, cut away the parent lateral 
to a height of a few inches to use as a "handle," and either set the 
young plants in their permanent place or prepare them for sale. Some­
times tip layers are held over a year in the nursery row where they 
make a vigorous growth and are then sold as transplants. 
If a large number of plants is wanted, a shallow furrow may be 
plowed out along the row a short distance from the plants and all the 
available lateral tips from both sides of the plant laid in the furrow 
in a horizontal manner, and covered. The tip layers are more easily 
and cheaply dug with a plow the following year than where each 
plant is dug separately. It is claimed, however, that better plants 
result from placing by hand, especially if the tips are set vertically 
rather than horizontally. 
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A l l  t i p  l a y e r s  a r e  t e n d e r  a n d  e a s i l y  i n j u r e d  a n d  m u s t  b e  h a n d l e d  
c a r e f u l l y  t o  p r e v e n t  t h e  b r e a k i n g  o f  t h e  d e l i c a t e  t i p  b u d  a n d  d r y i n g  
F I G .  1 8 . - S T A G E S  I N  T H E  D E V E L O P M E N T  O F  A  T I P  L A Y E R  
T h e  s t a g e  o f  l a t e r a l  d e v e l o p m e n t  m o s t  f a v o r a b l e  f o r  t i p  l a y e r i n g  i s  s h o w n  
i n  A .  T h e  t i p  p o r t i o n s  s h o w  a  s n a k y  o r  " r a t - t a i l "  g r o w t h ,  a n d  t h e  l e a v e s  a r e  
s m a l l  a n d  c l o s e l y  c u r l e d .  S u c h  a  t i p  l a i d  i n  t h e  g r o u n d  i n  l a t e  s u m m e r  w i l l  
p r o d u c e  s h o o t s  i n  e a r l y  s p r i n g ,  a s  s h o w n  i n  B  ( t h o  t h e  g r o w t h  i s  m o r e  a d v a n c e d  
h e r e  t h a n  i t  s h o u l d  b e  f o r  t r a n s p l a n t i n g ) .  N o t e  f u r t h e r  t h e  a n t h r a c n o s e  o n  t h e  
b l a c k  r a s p b e r r y  h a n d l e  ( B ) .  T o  r e d u c e  i n f e c t i o n  i n  t h e  n e w  p l a n t i n g ,  a l l  s u c h  
h a n d l e s  s h o u l d  b e  r e m o v e d  a n d  b u r n e d .  
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out. They cannot be dug and stored over winter, nor is it safe to dig 
and transplant after they have begun to grow in spring (Fig. 18, B). 
Purple raspberries do not tip so easily as do the black varieties, but 
the method of propagation is the same. 
Blackberries, like red raspberries, send up suckers in abundance 
from the roots, both in the rows and between them. Either suckers or 
root cuttings can be used for transplanting. If suckers are to be used, 
FIG. 19.-PROPAGATION OF PURPLE RASPBERRIES BY TIPPING 
The white arrow in A shows a lateral of a purple raspberry in position to 
form a tip layer. Two rooted tips ready for transplanting are shown at the 
right. They are enlarged at B to show the root systems and the small white 
buds (indicated by the black arrows) which will develop into new plants. 
dig up the shoots in early spring, if vigorous and well rooted, and 
plant at once. If root cuttings are to be used, dig up the roots between 
the rows early in the spring before growth starts, cut up those of aver­
age size into 3-inch lengths, and plant . in trenches about 3 inches deep. 
The roots may also be cut in fall and stored over winter in a cool place 
that is sufficiently moist to prevent them from drying out. If given 
good care, the young plants resulting will be ready for digging by fall. 
Some of the trailing blackberries and the dewberry have canes 
which root at the tips. New plants may be obtained by covering the 
tips with soil in late summer, or by using root cuttings, as with other 
blackberries. 
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R E P R E S E N T A T I V E  B R A M B L E  V A R I E T I E S  
R e d  R a s p b e r r i e s  
L A T H A M .  F r u i t - L i g h t  r e d ,  l a r g e ,  f a i r  i n  q u a l i t y ,  s o m e w h a t  i n c l i n e d  
t o  c r u m b l e .  F i r s t  b e r r i e s  a r e  o f t e n  d o u b l e .  S e a s o n - R i p e n s  i n  m i d - s e a s o n  
a n d  m a y  b e  p i c k e d  f o r  a b o u t  t h r e e  w e e k s .  P l a n t s - H a r d y ,  v i g o r o u s ,  v e r y  
p r o l i f i c  i n  g r o w t h .  S o m e w h a t  s u b j e c t  t o  m i l d e w ;  s o m e t i m e s  a f f e c t e d  b y  
a  m i l d  f o r m  o f  a  v i r u s  d i s e a s e  w h i c h  c a u s e s  p r a c t i c a l l y  n o  i n j u r y .  O r i g i n ­
C r o s s  o f  K i n g  a n d  L o n d o n  o r i g i n a t e d  a t  t h e  M i n n e s o t a  S t a t i o n  F r u i t  
B r e e d i n g  F a r m  i n  1 9 0 8 .  P r o b a b l y  f i r s t  g r o w n  i n  I l l i n o i s  i n  J o  D a v i e s s  
c o u n t y  a b o u t  1 9 2 2 .  N o w  p l a n t e d  g e n e r a l l y  o v e r  t h e  s t a t e .  
C H I E F .  H a r d y  v a r i e t y .  F r u i t - L i g h t  r e d ,  s m a l l e r  t h a n  L a t h a m ,  h i g h e r  
i n  q u a l i t y .  H e a v y  c r o p .  S e a s o n - B e g i n s  t o  b e a r  a b o u t  a  w e e k  b e f o r e  
L a t h a m  a n d  c o n t i n u e s  w e l l  i n t o  t h e  L a t h a m  s e a s o n .  M a y  b e  p l a n t e d  f o r  
e a r l y  m a r k e t .  P l a n t s - E x c e p t i o n a l l y  v i g o r o u s ,  t e n d  t o  p r o d u c e  t o o  m a n y  
s u c k e r s .  O r i g i n - A  s e l f - p o l l i n a t e d  s e e d l i n g  o f  L a t h a m  o r i g i n a t e d  a t  t h e  
M i n n e s o t a  S t a t i o n .  F i r s t  d i s t r i b u t e d  i n  M i n n e s o t a  i n  1 9 2 7 ;  n a m e d  i n  1 9 3 0 .  
N E W B U R G H .  P r o m i s i n g  v a r i e t y  i n t r o d u c e d  i n  1 9 2 9 .  F r u i t - D a r k  r e d ,  
l a r g e ,  f i r m ,  o f  g o o d  q u a l i t y ,  l e s s  c r u m b l y  t h a n  L a t h a m .  H i g h l y  p r o d u c t i v e .  
S e a s o n - R i p e n s  w i t h  C h i e f .  P l a n t s - V i g o r o u s ,  t e n d i n g  t o  b r a n c h  a n d  
p r o b a b l y  r e q u i r i n g  a  s u p p o r t .  S e e m s  t o  h a v e  e s c a p e d  m o s a i c  t h u s  f a r .  
O r i g i n  - C r o s s  o f  N e w m a n  a n d  H e r b e r t  o r i g i n a t e d  a t  t h e  N  e w  Y o r k  
( G e n e v a )  S t a t i o n .  
O H T A  ( F L A M I N G  G I A N T ) .  N o t  o f  m u c h  p r o m i s e  f o r  c o m m e r c i a l  
u s e .  F r u i t - L i g h t  r e d ,  m e d i u m ,  r a t h e r  s o f t ,  t a r t ,  f a i r  q u a l i t y .  M o d e r a t e l y  
p r o d u c t i v e .  S e a s o n - R i p e n s  w i t h  C h i e f .  P l a n t s - H a r d y ,  v i g o r o u s .  O r i g i n  
- C r o s s  o f  w i l d  r a s p b e r r y  a n d  M i n n e t o n k a  o r i g i n a t e d  a t  t h e  S o u t h  D a k o t a  
S t a t i o n  i n  1 9 1 2 .  A  f e w  s c a t t e r e d  p l a n t i n g s  i n  I l l i n o i s .  
R A N E R E  ( S T .  R E G I S ) .  H a s  a  l i m i t e d  p l a c e  i n  t h e  h o m e  g a r d e n  o r  
f o r  l o c a l  m a r k e t  i f  s p e c i a l  c a r e  i s  g i v e n  t h e  p a t c h .  F r u i t - L i g h t  r e d ,  s m a l l ,  
r a t h e r  s o f t ,  p o o r  q u a l i t y .  U s u a l l y  r e q u i r e s  l o n g  p i c k i n g  t i m e .  S o - c a l l e d  
e v e r - b e a r i n g  v a r i e t y .  S e a s o n - F r u i t  r i p e n s  e a r l y  w i t h  C h i e f  a n d  b e a r s  
a  l i g h t  s e c o n d  c r o p  i n  t h e  f a l l  a t  t h e  t i p s  o f  t h e  y o u n g  c a n e s .  P l a n t s ­
M o d e r a t e l y  v i g o r o u s .  O r i g i n - I n  N e w  J e r s e y  b y  M r .  R a n e r e .  I n t r o d u c e d  
a b o u t  1 9 1 2 .  
B l a c k  R a s p b e r r i e s  
C U M B E R L A N D .  F o r  m a n y  y e a r s  t h e  s t a n d a r d  m i d - s e a s o n  b l a c k  
v a r i e t y  b u t  v e r y  s u s c e p t i b l e  t o  a n t h r a c n o s e  a n d  t h e  v i r u s  d i s e a s e s .  N o w  
b e i n g  s u p e r s e d e d  b y  m o r e  r e s i s t a n t  v a r i e t i e s .  F r u i t - L a r g e ,  f i r m ,  g o o d  
q u a l i t y ,  p r o d u c t i v e  w h e n  w e l l - g r o w n .  S e a s o n - R i p e n s  i n  m i d - s e a s o n .  
P l a n t s - V i g o r o u s ,  h a r d y .  O r i g i n - C a m p  H i l l s ,  P e n n s y l v a n i a ,  b y  D a v i d  
M i l l e r .  I n t r o d u c e d  i n  1 8 9 6 .  
L O G A N .  A  p r o m i s i n g  e a r l y  v a r i e t y .  F r u i t - L a r g e ,  f i r m ,  v e r y  g o o d  
q u a l i t y .  S e a s o n - R i p e n s  m o s t  o f  i t s  c r o p  b e f o r e  C u m b e r l a n d .  P l a n t s ­
H a r d y ,  v i g o r o u s .  C l a i m e d  t o  b e  r e s i s t a n t  t o  v i r u s  d i s e a s e s  a n d  n o t  s u b j e c t  
t o  i n j u r y  f r o m  d r o u t h .  O r i g i n - I n  I l l i n o i s ,  c i r c u m s t a n c e s  u n k n o w n .  D i s ­
t r i b u t i o n  b e g u n  a b o u t  1 9 1 5 .  
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FIG. 20.-FRUITING CLUSTER OF NEWBURGH RED RASPBERRY 
ewburgh, a variety of New York origin recently introduced into Illinois, 
is proving successful as a good producer of high Quality fruit. Two-thirds 
natural size. (Courtesy of New York, Geneva, Agricultural Experiment Station) 
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Q U I L L E N .  A  v e r y  p r o m i s i n g  l a t e  v a r i e t y .  M o s t  r e s i s t a n t  t o  a n t h r a c ­
n o s e  o f  a l l  v a r i e t i e s  t e s t e d  b y  t h e  I l l i n o i s  S t a t i o n  a n d  i n  o t h e r  s e c t i o n s  o f  
t h e  s t a t e .  F r u i t - L a r g e ,  f i r m ,  g o o d  q u a l i t y .  P r o d u c t i v e .  S e a s o n - R i p e n s  
l a t e r  t h a n  C u m b e r l a n d .  P l a n t s - H a r d y ,  v i g o r o u s .  O r i g i n - S a i d  t o  b e  a  
c r o s s  o f  C u m b e r l a n d  a n d  H o p k i n s  o r i g i n a t e d  b y  C h a r l e s  Q u i l l e n ,  M o n r o v i a ,  
I n d i a n a .  I n t r o d u c e d  i n  1 9 1 7 .  
F I G .  2 1 . - F R U I T I N G  C L U S T E R S  O F  Q U I L L E N  B L A C K  R A S P B E R R Y  
Q u i l l e n  i s  a  v e r y  g o o d  l a t e  v a r i e t y  s o m e w h a t  r e s i s t a n t  t o  a n t h r a c n o s e .  T w o ­
t h i r d s  n a t u r a l  s i z e .  
P u r p l e  R a s p b e r r i e s  
T h e  p u r p l e  r a s p b e r r y  v a r i e t i e s  h a v e  n o t  p r o v e d  a  p o p u l a r  m a r k e t  
b e r r y  b e c a u s e  c o n s u m e r s  o b j e c t  t o  t h e i r  d a r k  r e d  o r  p u r p l e  f r u i t  c o l o r .  
T h i s  f r u i t  i s  h i g h l y  d e s i r a b l e ,  h o w e v e r ,  f o r  c a n n i n g  a n d  p r e s e r v i n g .  
T h e  p l a n t s  a r e  v e r y  p r o d u c t i v e  a n d  t h e  f r u i t  i s  b o r n e  w e l l  o u t  i n  t h e  
o p e n ,  m a k i n g  p i c k i n g  e a s y .  
C O L U M B I A N .  F r u i t - V e r y  l a r g e ,  r a t h e r  s o f t ,  t a r t ,  g o o d  q u a l i t y .  
P r o d u c t i v e .  S e a s o n - L a t e .  P l a n t s - U s u a l l y  h a r d y ,  v e r y  v i g o r o u s ,  u p r i g h t  
s p r e a d i n g ,  m a y  n e e d  s u p p o r t .  O r i g i n - S a i d  t o  b e  a  c r o s s  o f  C u t h b e r t  a n d  
G r e g g  o r i g i n a t e d  b y ] .  T .  T h o m p s o n ,  O n e i d a ,  N e w  Y o r k ,  i n  1 8 8 8 .  
R O Y A L .  F r u i t - L a r g e ,  f i r m ,  q u a l i t y  g o o d .  V e r y  p r o d u c t i v e .  S e a s o n ­
V e r y  l a t e  a n d  l o n g ,  r i p e n i n g  w i t h  e a r l y  b l a c k b e r r i e s .  P l a n t s - H a r d y ,  v e r y  
v i g o r o u s ,  u p r i g h t  i n  g r o w t h  h a b i t .  C o n t r a c t s  m o s a i c  s l o w l y .  O r i g i n ­
B r i s t o l ,  I n d i a n a ,  b y  L .  H .  G i r t o n ,  i n  1 8 9 8 .  
P O T O M A C .  A  p r o m i s i n g  n e w  v a r i e t y ,  b e c a u s e  o f  i t s  r e s i s t a n c e  t o  
a n t h r a c n o s e  a n d  l e a f  s p o t .  T h e  s t o c k  a v a i l a b l e  f o r  p l a n t i n g  i s  f r e e  f r o m  
v i r u s  d i s e a s e s .  F r u i t - L a r g e ,  f i r m ,  q u a l i t y  v e r y  g o o d .  V e r y  p r o d u c t i v e .  
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Season-Late and long. Plants-Hardy, very vigorous, upright habit of 
growth. Origin-A cross of Newman and Plum Farmer originated by the 
U. S. Department of Agriculture in 1921. 
Blackberries 
ELDORADO. Planted generally in Illinois. Fruit-Medium to large, 
firm, sweet when ripe, quality good. Productive. Season-Early to medium 
and long. Plants-Erect, vigorous, very hardy. Claimed to be resistant to 
orange rust when true to name. Origin- ear Eldorado, Ohio, about 1880; 
circumstances unknown. 
FIG. 22.-FRUITING CLUSTER OF ALFRED BLACKBERRY 
Alfred is a new early ripening blackberry expected to be of value for both 
home and commercial planting. Two-thirds natural size. 
ALFRED. Very promising new variety. Fruit-Large to very large, 
firm, seeds not objectionable, sweet, delicious, quality very good. Very 
productive. Season-Begins about a week earlier than Eldorado, con­
tinues thru long period. Plants- Erect, very vigorous, very hardy. Origin 
-Found as a chance seedling near Alfred, Michigan, in 1917, by George 
Stromer. 
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D e w b e r r i e s  
L U C R E T I A .  B e s t  k n o w n  v a r i e t y .  F i r s t  t o  b e  o f  c o m m e r c i a l  i m ­
p o r t a n c e .  F r u i t - L a r g e ,  f i r m ,  g o o d  q u a l i t y .  P r o d u c t i v e .  S e a s o n - E a r l y .  
P l a n t s - V i g o r o u s ,  t r a i l i n g ,  n e e d  s u p p o r t ,  h a r d y .  O r i g i n - N a m e d  a n d  i n ­
t r o d u c e d  b y  B .  F .  A l b a u g h ,  C o v i n g t o n ,  O h i o ,  a b o u t  1 8 7 6 .  
P A R T  I I .  B R A M B L E  D I S E A S E S  A N D  

T H E I R  C O N T R O L  

B y  H .  W .  A N D E R S O N ,  C h i e f  i n  P o m o l o g i c a l  P a t h o l o g y  
T  H E  r e c e n t  t r e n d  t o w a r d  e x t e n s i v e  p l a n t i n g  o f  r e d  r a s p b e r r i e s
l L  ~n I l l i n o i s ,  e s p e c i a l l y  i n  t h e  s o u t h e r n  p a r t  o f  t h e  s t a t e ,  h a s  
m a d e  n e c e s s a r y  a  r e s t a t e m e n t  c o n c e r n i n g  t h e  d i s e a s e s  a f f e c t ­
i n g  t h e m  a n d  m e a s u r e s  t h a t  m a y  b e  t a k e n  f o r  t h e i r  c o n t r o l .  
I n  a  c i r c u l a r  o n  b r a m b l e  d i s e a s e s  p u b l i s h e d  b y  t h i s  S t a t i o n  i n  
1 9 2 6 , 1  m a j o r  e m p h a s i s  w a s  p l a c e d  o n  b l a c k c a p s  s i n c e  a t  t h a t  t i m e  t h e r e  
w e r e  f e w  d i s e a s e s  s e r i o u s l y  a f f e c t i n g  r e d  v a r i e t i e s .  W i t h i n  t h e  p a s t  
t e n  y e a r s ,  h o w e v e r ,  n e w  r e d  v a r i e t i e s ,  c o n s i d e r e d  d i s e a s e  r e s i s t a n t  i n  
t h e  c l i m a t e  w h e r e  t h e y  w e r e  o r i g i n a t e d ,  h a v e  b e e n  i n t r o d u c e d  i n t o  
I l l i n o i s  a n d  h a v e  p r o v e d  s u s c e p t i b l e  u n d e r  I l l i n o i s  c o n d i t i o n s  t o  m o s t  
o f  t h e  m a l a d i e s  c o m m o n  t o  b r a m b l e s .  S u f f i c i e n t  t i m e  h a s  e l a p s e d  t o  
e v a l u a t e  t h e  i m p o r t a n c e  o f  t h e s e  d i s e a s e s ,  a n d  e x p e r i m e n t a l  w o r k  h a s  
d e m o n s t r a t e d  t h e  e f f i c a c y  o f  c o n t r o l  m e a s u r e s .  
S i n c e  m o s t  o f  t h e  d i s e a s e s  d i s c u s s e d  i n  t h e  f o l l o w i n g  p a g e s  o c c u r  
o n  a l l  t h e  b r a m b l e s ,  v a r y i n g  o n l y  i n  t h e  s e v e r i t y  o f  t h e i r  a t t a c k ,  t h e  
d i s e a s e  r a t h e r  t h a n  t h e  b r a m b l e  i s  t a k e n  a s  t h e  s u b j e c t  o f  e a c h  s e c t i o n ,  
a n d  t h e  e x t e n t  t o  w h i c h  i t  a f f e c t s  t h e  d i f f e r e n t  b r a m b l e s  i s  i n d i c a t e d .  
S i n c e  s u c c e s s f u l  c o n t r o l  f r e q u e n t l y  d e p e n d s  u p o n  a  t h o r o  k n o w l ­
e d g e  o f  t h e  o r g a n i s m  c a u s i n g  t h e  d i s e a s e ,  a  d e s c r i p t i o n  o f  t h e  s y m p ­
t o m s  o f  t h e  d i s e a s e  a n d  t h e  l i f e  h i s t o r y  o f  t h e  o r g a n i s m  c a u s i n g  i t  
h a v e  b e e n  i n c l u d e d .  I f  t h e  g r o w e r  k n o w s  h o w  t h e  p a r a s i t e  l i v e s  o v e r  
w i n t e r  a n d  w h e r e  i t s  s p o r e s ,  o r  s e e d s ,  a r e  p r o d u c e d  a n d  i s  a b l e  t o  
r e c o g n i z e  t h e  s y m p t o m s  o f  t h e  d i s e a s e  i n  i t s  v a r i o u s  s t a g e s  o f  d e ­
v e l o p m e n t ,  h e  i s  m o r e  l i k e l y  t o  b e  s u c c e s s f u l  i n  a p p l y i n g  t h e  v a r i o u s  
c o n t r o l  m e a s u r e s  r e c o m m e n d e d  a n d  i n  m o d i f y i n g  t h e m  w h e n  v a r i a ­
t i o n s  o c c u r .  
t I l l .  A g r .  E x p .  S t a .  C i r e .  3 0 5 .  1 9 2 6 .  
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FUNGOUS AND BACTERIAL DISEASES 

Anthracnose (Gray Bark) 

All brambles are subject to attack by anthracnose, but the most 
serious loss in Illinois from this disease occurs on b1ackcaps. On sus­
ceptible varieties this disease may become so severe as to kill the canes 
outright. The diseased canes are 
and drying of the fruit during 
drouth or extremely hot weather. 
The gray bark stage of an­
thracnose is found almost ex­
clusively on red raspberries. The 
most serious loss on reds results 
from pit lesions on the fruit 
stems and occasionally f rom de­
foliation as a result of leaf spot 
and petiole infection. The fun­
gus also attacks the calyx before 
the flowers expand and is occa­
sionally found on the carpels of 
the fruit. 
On blackberries and dew­
berries the most serious damage 
is to the fruit stems, resulting in 
premature ripening and wither­
ing of the berries. Leaf infec­
tion is occasionally so severe as 
to cause partial defoliation. 
Symptoms.-The disease first 
appears in the spring on the 
shoots, as small, purplish, slightly 
raised spots. As the shoots grow, 
the spots enlarge and become 
lens-shaped or oval in outline, 
with a slightly raised purple 
edge. The center gradually takes 
on a light grayish color and be­
comes sunken. This is the "pit" 
type of lesion (Fig. 23-A). 
Similar spots, but more sunken 
and elongated, are found on the 
also more subject to winter injury 
FIG. 23.-ANTHRACNOSE AND GRAY 
BARK ON A RASPBERRY STEM 
The pit type of lesion is shown in A. 
On the lower end of the cane the 
lesions have fused, causing a cracking 
of the bark. The fruiting bodies are 
not evident here. Indistinct lesions of 
gray bark are shown in B. 
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leaf and fruit stems and the midribs of the leaves (Plate 1-C, page 56).
The lesions are often so close together that they form large irregular
spots over the surface of the cane and cause serious cracking of the
bark during the second (fruiting) year. The consequent loss of water
may cause the berries to dry up before they mature.
On the leaves, small purple-bordered spots with rather angular
outlines are developed. This phase of the disease should not be con­
fused with the Septoria leaf spot which is described on page 52. It
is difficult to distinguish between these two diseases on the leaf with­
out examining them under the microscope. The main difference is in
the darker color of the anthracnose and its tendency to be angular in
outline while the Septoria leaf spot is usually circular.
The stem lesions usually are not so conspicuous on blackberries
and dewberries as on raspberries, but the leaf infection may be very
severe on these hosts. 
Gray bark is the name given by the growers to one phase of an­
thracnose as it appears on red varieties. During the late summer and
early fall the fungus produces an extensive grayish-white superficial
growth on the current season's shoots (Fig. 23-B). This growth is
most extensive on the areas exposed to wind and sun. The gray ap­
pearance of the shoot is due to the presence of large numbers of
colonies of the fungus which have fused. Sometimes individual
colonies can be seen as elongated oval areas in which are numerous
small black dots often arranged in concentric rings (Fig. 24). These
lesions appearing in the late summer are called "superficial lesions"
to distinguish them from the "pit lesions" of the spring and early
summer type. 
The gray bark phase of anthracnose is known to occur to a limited
extent on blackcaps but is not so conspicuous as on the red varieties.1 
Cause.-Anthracnose and gray bark are caused by the same fungus(Plectodiscella veneta). The spores of the fungus are produced in
the early spring either in the old pit lesions or on the superficial lesions
which developed the previous autumn. The small dark bodies on the
gray bark are fruiting bodies which start producing spores very early
in the spring. 
The spores are carried by the rain or other agents to the young
shoots coming up among the diseased fruiting canes. As the buds
open on the fruiting cane, new tissue is exposed and this becomes in-
IDetailed information concerning gray bark and its relation to anthracnoseis given in Ill. Agr. Exp. Sta. Bul. 383, "Anthracnose and Gray Bark of RedRaspberries." 1932. Out of print. 
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fected in the same way. Since the fruiting laterals are in close prox­
imity to the lesions on the canes, they are usually heavily infected if 
weather conditions are favorable. The spores germinate and the 
fungus penetrates the first few layers of cells, later extending into 
the "wood." When the lesions are numerous, serious water loss oc-
FIG. 24.-FRUITING BODIES (ACERVULI) OF GRAY BARK 
Note the concentric arrangement and irregular outline of the acervuli. This 
is a typical lesion on a dormant cane. Enlarged 4Yz times. 
curs. This is especially true on the fruit stems, which frequently are 
so severely injured as to cause the fruit to wither before it ripens. 
The spores described above are known as conidia, or summer 
spores. The fungus produces other spores, called ascospores, on both 
types of lesions, but these are relatively unimportant in bringing about 
infection since the conidia are produced in much greater abundance 
thruout the early period of infection. 
Infection is heaviest during the early spring while the buds are un­
folding and new tender parts are being exposed. As the season ad­
vances, weather conditions become unfavorable for the continued 
spread of the fungus and the tissues are more resistant. However, 
in the late summer and early autumn the fungus shows renewed ac­
tivity and, especially in the case of the reds, heavy infection may occur. 
For some unknown reason, probably because of the maturing of the 
canes, the fungus remains superficial and produces the gray bark stage 
which at one time was thought to be a distinct disease. 
Control.- Spraying is the most widely applicable method of con­
trolling anthracnose, altho supplementary measures such as sanitation 
and selection of resistant varieties are of great importance. 
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T h e  m o s t  i m p o r t a n t  s p r a y s  a r e  t h o s e  a p p l i e d  e a r l y  i n  t h e  s e a s o n .  
A b o u t  t h e  t i m e  t h e  b u d s  a r e  o p e n i n g  i n  t h e  s p r i n g  t h e  f r u i t i n g  b o d i e s  
o f  t h e  f u n g u s  a r e  p r o d u c i n g  l a r g e  n u m b e r s  o f  s p o r e s .  A  s p r a y  a p p l i e d  
a t  t h i s  t i m e  a p p e a r s  t o  k i l l  o u t  t h e  i n i t i a l  c r o p  o f  s p o r e s .  E i t h e r  l i m e  
s u l f u r  o r  b o r d e a u x  m i x t u r e  c a n  b e  u s e d .  
T h o  t h e  d e l a y e d  d o r m a n t  s p r a y  i s  t h e  m o s t  i m p o r t a n t  o n e  f o r  t h e  
c o n t r o l  o f  a n t h r a c n o s e ,  i t  c a n n o t  b e  r e l i e d  u p o n  t o  g i v e  s a t i s f a c t o r y  
c o n t r o l  u n l e s s  i t  i s  f o l l o w e d  b y  a d d i t i o n a l  s p r a y s .  B o r d e a u x  m i x t u r e  
i s  r e c o m m e n d e d  f o r  t h e s e  s u b s e q u e n t  s p r a y s  b e c a u s e  o f  t h e  i n j u r i o u s  
e f f e c t  o f  l i m e  s u l f u r  w h e n  u s e d  l a t e r  i n  t h e  s e a s o n .  F o r  t h e  c o m p l e t e  
s p r a y  s c h e d u l e  s e e  p a g e  7 1 .  
S a n i t a t i o n . - S i n c e  t h e  f u n g u s  l i v e s  o v e r  w i n t e r  o n  t h e  c a n e s  w h i c h  
a r e  t o  f r u i t  t h e  f o l l o w i n g  s e a s o n ,  e l i m i n a t i o n  o f  t h e  d i s e a s e  b y  c u t t i n g  
o u t  t h e  o l d  c a n e s  i s  n o t  p o s s i b l e .  R e m o v i n g  t h e  o l d  c a n e s  a f t e r  f r u i t i n g  
i s  r e c o m m e n d e d  f o r  c o n t r o l  o f  o t h e r  d i s e a s e s  a n d  n o  d o u b t  a i d s  s o m e ­
w h a t  i n  c o n t r o l  o f  a n t h r a c n o s e .  P o s t - h a r v e s t  s p r a y s  h a v e  b e e n  d e m o n ­
s t r a t e d  t o  g i v e  s o m e  c o n t r o l  o f  t h e  g r a y  b a r k  p h a s e  o f  t h i s  d i s e a s e ,  a n d  
t h e s e  m a y  b e  m o r e  c o n v e n i e n t l y  a p p l i e d  a f t e r  t h e  f r u i t i n g  c a n e s  a r e  
r e m o v e d .  
P l a n t s  o f  b l a c k c a p s  s h o u l d  h a v e  t h e  s t u b s ,  o r  " h a n d l e s , "  r e m o v e d  
b e f o r e  t h e y  a r e  p l a n t e d .  T h e  s t u b s  a r e  o f  n o  v a l u e  t o  t h e  p l a n t  a n d  a r e  
f r e q u e n t l y  i n f e c t e d .  R e d  r a s p b e r r y  p l a n t s  s h o u l d  b e  c u t  l o w  w h e n  
p l a n t e d  a n d  t h o s e  s h o w i n g  s e v e r e  g r a y  b a r k  l e s i o n s  s h o u l d  n o t  b e  u s e d .  
W h e n  c l e a n  p l a n t s  a r e  u s e d ,  s e v e r a l  y e a r s  m a y  e l a p s e  b e f o r e  a n t h r a c ­
n o s e  b e c o m e s  p r e v a l e n t  i n  i s o l a t e d  p a t c h e s ,  w h i l e  t h e  u s e  o f  d i s e a s e d  
p l a n t s  w i l l  i n t r o d u c e  t h e  d i s e a s e  t h e  f i r s t  g r o w i n g  s e a s o n .  
S i n c e  w i l d  r a s p b e r r i e s  u s u a l l y  a r e  h e a v i l y  i n f e c t e d ,  i t  i s  a  g o o d  
p l a n  t o  d e s t r o y  a n y  w i l d  p l a n t s  i n  t h e  n e i g h b o r h o o d  o f  t h e  p l a n t a t i o n .  
R e s i s t a n t  v a r i e t i e s ,  s u c h  a s  t h e  Q u i l l e n  b l a c k c a p ,  s h o u l d  b e  u s e d  i f  
p o s s i b l e .  T h e  c l a i m s  o f  n u r s e r y m e n  t h a t  c e r t a i n  v a r i e t i e s  a r e  r e s i s t a n t  
t o  a n t h r a c n o s e  m a y  b e  b a s e d  o n  l i m i t e d  e x p e r i e n c e .  
C r o w n  G a l l  
B e c a u s e  o f  t h e  d i f f i c u l t y  o f  c o n t r o l  a n d  i t s  w i d e  d i s t r i b u t i o n ,  c r o w n  
g a l l  i s  o n e  o f  t h e  m o s t  s e r i o u s  d i s e a s e s  o f  b r a m b l e s .  I t  i s  f o u n d  o n  
s e v e r a l  h u n d r e d  d i f f e r e n t  s p e c i e s  o f  p l a n t s  a n d ,  c o n s e q u e n t l y ,  t h e  
o r g a n i s m  c a u s i n g  t h e  d i s e a s e  m a y  b e  p r e s e n t  i n  a n y  s o i l .  R a s p b e r r i e s ,  
b o t h  b l a c k c a p s  a n d  r e d s ,  a n d  p u r p l e s  t o  a  l e s s e r  e x t e n t ,  s e e m  t o  b e  
e s p e c i a l l y  s u s c e p t i b l e .  T h o  t h e  d i s e a s e  i s  f o u n d  o n  b l a c k b e r r i e s  a n d  
d e w b e r r i e s ,  t h e  d a m a g e  i s  u s u a l l y  n o t  g r e a t ,  f o r  t h e  p l a n t s  s e e m  t o  
t h r i v e  e v e n  w h e n  a f f e c t e d .  
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Symptoms. - Crown gall appears on both the roots and the stems. 
It is most commonly found as rough, spongy galls on the area of the 
stem near the ground line ( Fig. 25). Such plants when dug usually 
show numerous galls on the roots. On blackcaps the galls may be 
found in abundance along the canes, even extending to the tips. These 
FIG. 25.-CROWN GALL AT THE CROWN AND ON SMALL ROOTS OF RASPBERRY 
The losses from this disease are always serious; frequently entire planta­
tions have to be destroyed and the land planted to other crops. Nursery stock 
should be obtained from ground that is not infected. 
aerial galls usually are elongated and they split the cane as they en­
large. The galls at first are composed of rather firm, light-colored 
tissue, but as they become older they darken and the tissue becomes 
spongy. They vary in size from ;4 inch to several inches in diameter. 
Cause.-Crown gall is caused by a bacterium (Phytomonas tume­
faciens). This organism gains entrance into the inner tissues of the 
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p l a n t s  t h r u  w o u n d s .  T h e  s w e l l i n g  i s  d u e  t o  t h e  f a c t  t h a t  t h e  b a c t e r i u m  
s t i m u l a t e s  t h e  d i v i s i o n  o f  c e r t a i n  t i s s u e  c e l l s .  T h e s e  c e l l s  g r o w  v e r y  
r a p i d l y ,  b u r s t  t h e  o v e r l y i n g  t i s s u e ,  a n d  t h u s  p r o d u c e  t h e  e n l a r g e d  
s w e l l i n g  o n  t h e  s u r f a c e .  
C . o n t r o l . - S i n c e  n o  p r a c t i c a l  m e t h o d  o f  s o i l  s t e r i l i z a t i o n  i s  k n o w n ,  
s a n i t a t i o n  i s  t h e  o n l y  k n o w n  c o n t r o l  f o r  c r o w n  g a l l .  P l a n t s  s h o u l d  b e  
o r d e r e d  o n l y  f r o m  n u r s e r i e s  t h a t  h a v e  b e e n  i n s p e c t e d  b y  t h e  s t a t e  i n ­
s p e c t i o n  f o r c e .  F i e l d  i n s p e c t i o n  o f  n u r s e r i e s ,  e v e n  b y  w e l l - t r a i n e d  i n ­
s p e c t o r s ,  c a n n o t  b e  d e p e n d e d  u p o n  t o  e l i m i n a t e  a l l  c a s e s  o f  c r o w n  g a l l .  
R e l i a b l e  n u r s e r y m e n  d i s c a r d  a l l  p l a n t s  s h o w i n g  e v i d e n c e  o f  c r o w n  
g a l l ,  b u t  t h e  g r o w e r  s h o u l d  m a k e  a  c a r e f u l  i n s p e c t i o n  o f  e a c h  p l a n t  
b e f o r e  i t  i s  p u t  i n t o  t h e  s o i l .  I f  t h e r e  i s  e v i d e n c e  o f  g a l l  o n  a n y  p a r t  
o f  t h e  p l a n t ,  i t  s h o u l d  b e  d i s c a r d e d .  
C a r e  i n  s e l e c t i n g  t h e  s i t e  f o r  t h e  n e w  p l a n t a t i o n  i s  v e r y  i m p o r t a n t  
i n  p r e v e n t i n g  c r o w n  g a l l .  A  s i t e  s h o u l d  b e  s e l e c t e d  i f  p o s s i b l e  w h e r e  
g r a i n  c r o p s  h a v e  b e e n  g r o w n  f o r  s e v e r a l  y e a r s ,  a s  t h e  d i s e a s e  i s  r a r e l y  
f o u n d  o n  o r d i n a r y  f a r m  c r o p s ,  a n d  g r o w i n g  t h e m  u s u a l l y  r e s u l t s  i n  
r e d u c i n g  t h e  n u m b e r  o f  c r o w n - g a l l  b a c t e r i a  i n  t h e  s o i l .  T h e  f o l l o w i n g  
s i t e s  s h o u l d  b e  a v o i d e d :  ( 1 )  w h e r e  b r a m b l e s  h a v e  b e e n  g r o w n ,  
( 2 )  p e a c h  o r c h a r d s ,  ( 3 )  o l d  n u r s e r y  l a n d s ,  ( 4 )  a r e a s  r e c e i v i n g  d r a i n ­
a g e  w a t e r  f r o m  o l d  b r a m b l e  f i e l d s .  
P l a n t s  i n  a n  e s t a b l i s h e d  p a t c h  t h a t  s h o w  a n y  e v i d e n c e  o f  t h e  d i s ­
e a s e  s h o u l d  b e  d u g  u p  a n d  b u r n e d .  I n  d i g g i n g ,  a l l  r o o t s  s h o u l d  b e  
r e m o v e d  f r o m  t h e  s o i l .  
O r a n g e  R u s t  
O r a n g e  r u s t  h a s  b e e n  k n o w n  i n  I l l i n o i s  s i n c e  1 8 5 0 ,  a n d  w a s  p r o b ­
a b l y  p r e s e n t  o n  w i l d  b l a c k b e r r i e s  b e f o r e  t h a t  t i m e .  W h i l e  f o u n d  m o s t  
c o m m o n l y  o n  w i l d  s p e c i e s ,  i t  a l s o  c a u s e s  s e r i o u s  l o s s e s  i n  c u l t i v a t e d  
p a t c h e s .  I t  h a s  a t t r a c t e d  m u c h  a t t e n t i o n ,  e s p e c i a l l y  o n  t h e  p a r t  o f  
a m a t e u r  b e r r y  g r o w e r s ,  c h i e f l y  o n  a c c o u n t  o f  i t s  s t r i k i n g  c o l o r  i n  t h e  
s p r i n g .  
I n  I l l i n o i s  o r a n g e  r u s t  i s  m o s t  c o m m o n l y  f o u n d  o n  b l a c k b e r r i e s  a n d  
d e w b e r r i e s .  T h e  S n y d e r  a n d  E l d o r a d o  b l a c k b e r r i e s  a r e  r e g a r d e d  a s  t h e  
v a r i e t i e s  m o s t  r e s i s t a n t  t o  o r a n g e  r u s t  i n  t h e  s t a t e .  B l a c k  r a s p b e r r i e s  
a r e  s u s c e p t i b l e  t o  t h e  d i s e a s e  b u t  a r e  r a r e l y  a t t a c k e d  u n d e r  I l l i n o i s  
c o n d i t i o n s .  W h e n  e s t a b l i s h e d  i n  a  b l a c k  r a s p b e r r y  p l a n t a t i o n ,  o r a n g e  
r u s t  m a y  b e c o m e  a  v e r y  s e r i o u s  p r o b l e m  a n d  f o r  t h i s  r e a s o n  i t  i s  
v e r y  i m p o r t a n t  t o  l o c a t e  a n d  r e m o v e  t h e  f i r s t  c a s e s  o b s e r v e d .  
A  b r a m b l e  p l a n t  o n c e  i n f e c t e d  w i t h  o r a n g e  r u s t  n e v e r  r e c o v e r s ,  t h e  
r u s t  a p p e a r i n g  y e a r  a f t e r  y e a r .  T h e  l e a v e s  a r e  u s u a l l y  s o  h e a v i l y  i n ­
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fected as to be of little use to the plant, and diseased plants do not 
bear a crop. 
Orange rust is not known to occur on red raspberry varieties in 
Illinois. This disease should not be confused with late rust, which in 
FIG. 26.-0RANGE RUST OF BLACKBERRY 
The light areas on the above leaves are infected with orange rust and are a 
deep orange color. Altho found most commonly on wild species, this disease 
causes serious losses in cultivated patches. A plant once infected never recovers, 
and the only effective method of combating the disease is to dig up the plants 
early in the spring and destroy them. It is important to secure and destroy as 
many of the roots as possible. 
some seasons occurs very commonly on red raspberries in late summer 
and early fall. 
Symptoms.-About the latter part of April or the first of May 
small yellow dots may be observed scattered over both surfaces of 
the diseased bramble leaf. About two or three weeks later light­
colored patches develop on the undersurface of the leaf and a few 
days later the epidermis is ruptured, exposing large orange-red areas 
(Fig. 26). 
Cause.-The orange rust of blackberry is caused by a fungus called 
Gymnoconia interstitialis. Another species is sometimes present but 
is rarely found in this state. 
This fungus does not have a spore stage on an alternate host, but 
has its entire development on the berry plant. Masses of orange­
colored spores are produced on the undersurface of the leaf. These 
spores are blown about and may infect other plants. 
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T h e  f u n g u s  w i n t e r s  i n  t h e  r o o t s  a n d  s t e m s  o f  o l d  p l a n t s .  I n  t h e  
s p r i n g  i t  g r o w s  u p  i n  t h e  p i t h  o f  t h e  d e v e l o p i n g  c a n e  a n d  o u t  i n t o  
t h e  l e a v e s ,  w h e r e  i t  p r o d u c e s  t h e  s p o r e  m a s s e s  d e s c r i b e d .  T h e  f u n g u s  
i s  t h e r e f o r e  p e r e n n i a l ,  a n d  o n  t h i s  a c c o u n t  w h e n  o n c e  e s t a b l i s h e d  i n  
a  p l a n t  i t  c a n n o t  b e  e r a d i c a t e d .  
C o n t r o l . - T h e  o n l y  e f f e c t i v e  m e t h o d  o f  c o m b a t i n g  o r a n g e  r u s t  i s  t o  
d i g  u p  t h e  p l a n t s ,  w i t h  a s  m u c h  o f  t h e i r  r o o t  s y s t e m s  a s  p o s s i b l e ,  e a r l y  
i n  t h e  s p r i n g  a n d  b u r n  t h e m .  S i n c e  w i l d  b r a m b l e s  a r e  e s p e c i a l l y  s u b ­
j e c t  t o  o r a n g e  r u s t ,  a l l  w i l d  p l a n t s  i n  t h e  n e i g h b o r h o o d  o f  t h e  p a t c h  
s h o u l d  b e  d e s t r o y e d .  R e s i s t a n t  v a r i e t i e s  o f  b l a c k b e r r i e s ,  s u c h  a s  E l d o ­
r a d o ,  s h o u l d  b e  p l a n t e d .  
A  n e w  m e t h o d  b e i n g  d e v e l o p e d  a t  t h e  I l l i n o i s  S t a t i o n ,  t h a t  g i v e s  
p r o m i s e  o f  s u c c e s s f u l  c o n t r o l ,  i s  t h e  a p p l i c a t i o n  o f  c e r t a i n  c h e m i c a l s  
t o  t h e  s u r f a c e  o f  s t u b s  r e m a i n i n g  a f t e r  t h e  d i s e a s e d  c a n e s  a r e  c u t  o f f  
e a r l y  i n  t h e  s p r i n g .  S h o o t s  a r i s i n g  f r o m  t h e  s a m e  r o o t  s t o c k ,  a l s o  i n ­
f e c t e d  w i t h  t h e  f u n g u s ,  a p p e a r  t o  b e  m o r e  e a s i l y  r e a c h e d  a n d  k i l l e d  
b y  t h i s  m e t h o d  t h a n  b y  a t t e m p t s  t o  r e m o v e  a l l  t h e  e x t e n s i v e  r o o t  
s y s t e m  b y  d i g g i n g .  
L e a f  S p o t  
A l t h o  o n e  o f  t h e  m o s t  c o m m o n  d i s e a s e s  o f  b r a m b l e s ,  l e a f  s p o t  i s  
n o t  u s u a l l y  r e g a r d e d  a s  d e s t r u c t i v e ,  o w i n g  t o  t h e  f a c t  t h a t  d e f o l i a t i o n  
g e n e r a l l y  d o e s  n o t  o c c u r  u n t i l  l a t e  i n  t h e  s e a s o n .  I n  s o u t h e r n  I l l i n o i s ,  
h o w e v e r ,  l e a f  s p o t  s o m e t i m e s  c a u s e s  e a r l y  d e f o l i a t i o n  o f  L a t h a m ,  a n d  
t h i s  m a y  r e s u l t  i n  a  s e c o n d a r y  g r o w t h  o f  c a n e s .  P r e m a t u r e  d e f o ­
l i a t i o n  a l s o  t e n d s  t o  c a u s e  t h e  p r o d u c t i o n  o f  w e a k  b u d s .  
S y m p t o m s . - M i n u t e  p u r p l e  d o t s  a p p e a r  o n  t h e  l e a v e s  o f  t h e  d i s ­
e a s e d  p l a n t s  a b o u t  t h e  m i d d l e  o f  J u n e .  O n  r a s p b e r r y  l e a v e s  t h e s e  
s p o t s  s o o n  t u r n  t o  a n  a s h e n  g r a y  i n  t h e  c e n t e r  ( F i g .  2 7 ) .  T h e y  r e ­
m a i n  s m a l l ,  r a r e l y  e x c e e d i n g  o n e - f o u r t h  i n c h  i n  d i a m e t e r ,  a n d  u s u a l l y  
a r e  m o r e  r e g u l a r  i n  o u t l i n e  t h a n  t h e  s p o t s  c a u s e d  b y  t h e  a n t h r a c n o s e  
f u n g u s .  O n  b l a c k b e r r y  a n d  d e w b e r r y  l e a v e s  t h e  e d g e  o f  t h e  s p o t  h a s  
a  z o n e  o f  p u r p l e  t i s s u e  a n d  t h e  c e n t e r  i s  l i g h t  b r o w n  o r  t a n  i n  c o l o r .  
I n  t h e  c e n t e r  o f  t h e  l a r g e r  s p o t s  a  n u m b e r  o f  b l a c k  d o t s  m a y  b e  s e e n .  
T h e  d i s e a s e  o n  t h e  c a n e s  r e s e m b l e s  t h e  " g r a y  b a r k "  p h a s e  o f  a n ­
t h r a c n o s e ,  b u t  t h e  b l a c k  d o t s  a r e  s m a l l e r  a n d  m o r e  w i d e l y  s c a t t e r e d ,  
s h o w i n g  n o  e v i d e n c e  o f  t h e  c o n c e n t r i c  a r r a n g e m e n t  o f  t h e  a n t h r a c n o s e  
s p o t s .  S o  f a r  a s  k n o w n ,  t h e  d i s e a s e  o n  t h e  c a n e s  i s  o f  i m p o r t a n c e  o n l y  
i n  t h a t  t h e  f u n g u s  m a y  b e  c a r r i e d  o v e r  w i n t e r  i n  t h i s  w a y .  
L i f e  H i s t o r y . - T h e  d i s e a s e  i s  c a u s e d  b y  a  f u n g u s ,  M y c o s p h a e r e l l a  
r u b i .  I t  i s  m o r e  c o m m o n l y  k n o w n  u n d e r  t h e  o l d  n a m e  o f  S e p t o r i a  
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rubi, which was applied before the perfect stage was known. Usually 
the disease is called the Septaria leaf spot to distinguish it from the 
leaf spot caused by the anthracnose fungus. 
FIG. 27.- SEPTORIA LEAF SPOT OF RASPBERRY 
The regular outlin e of the spots characteristic of Septaria leaf spot dis­
tinguishes them fr om anthracnose spots, which are more irregular in outline and 
darker in color. 
Infection takes place late in the spring or early summer following 
heavy rains. Two kinds of spores may be responsible for the primary 
infection. Winter spores, representing the perfect stage of the fungus, 
are produced in the old leaves, while summer spores may develop 
from the fruiting bodies on the canes. The primary infection usually 
is not extensive but in the spots produced by this infection numerous 
fruiting bodies are formed and these give rise to millions of spores 
which are washed or splashed over the surrounding leaves. In a wet 
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s e a s o n  t h i s  p r o c e s s  m a y  c o n t i n u e  u n t i l  p r a c t i c a l l y  a l l  l e a v e s  i n  t h e  p l a n ­
t a t i o n  a r e  d i s e a s e d .  D i s e a s e d  l e a v e s  t u r n  y e l l o w  a n d  d r o p  p r e m a t u r e l y .  
C o n t r o l . - A  s p r a y  a p p l i e d  w h e n  t h e  b e r r i e s  a r e  a b o u t  h a l f  g r o w n  
a n d  a g a i n  f o l l o w i n g  t h e  h a r v e s t  h a s  b e e n  f o u n d  t o  r e d u c e  m a t e r i a l l y  
t h e  S e p t o r i a  l e a f  s p o t .  A  w e a k  b o r d e a u x  s p r a y  s h o u l d  b e  u s e d  a t  t h i s  
t i m e ,  s i n c e  s u l f u r  m a y  c a u s e  i n j u r y .  ( S e e  p o s t - b l o o m  s p r a y ,  p a g e  7 2 ) .  
S a n i t a r y  m e a s u r e s ,  s u c h  a s  t h e  r e m o v a l  o f  o l d  l e a v e s  o r  e a r l y  
c u l t i v a t i o n ,  m a y  r e d u c e  b u t  n o t  e l i m i n a t e  t h e  c h a n c e s  o f  p r i m a r y  i n ­
f e c t i o n .  T r a i n i n g  t h e  c a n e s  a n d  p r e v e n t i n g  w e e d  g r o w t h  b y  c u l t i v a ­
t i o n  s o  a s  t o  g i v e  f r e e  a i r  c i r c u l a t i o n  a n d  q u i c k  d r y i n g  o f  t h e  l e a v e s  
m a y  a i d  i n  t h e  c o n t r o l  o f  l e a f  s p o t .  O r d i n a r i l y  p o s t - h a r v e s t  s p r a y s  
a r e  n o t  e s s e n t i a l  o n  b l a c k c a p s  a n d  b l a c k b e r r i e s .  
L a t e  R u s t  o f  R a s p b e r r y  
L a t e  r u s t  i s  k n o w n  t o  o c c u r  o n l y  o n  t h e  r e d  v a r i e t i e s  o f  r a s p b e r r i e s ,  
L a t h a m  b e i n g  e s p e c i a l l y  s u s c e p t i b l e .  I t  i s  n o t  f o u n d  o n  b l a c k b e r r i e s  
o r  o n  b l a c k  r a s p b e r r i e s .  
T h i s  r u s t  a p p e a r s  i n  l a t e  s u m m e r  i n  I l l i n o i s ,  a l t h o  i t  h a s  b e e n  r e ­
p o r t e d  a s  e a r l y  a s  J u n e  i n  o t h e r  s e c t i o n s  o f  t h e  c o u n t r y .  I t  s h o u l d  
n o t  b e  c o n f u s e d  w i t h  o r a n g e  r u s t ,  w h i c h  a p p e a r s  e a r l y  i n  t h e  s p r i n g  
a n d  i s  f o u n d  m a i n l y  o n  b l a c k b e r r i e s  a n d  o c c a s i o n a l l y  o n  b l a c k  r a s p ­
b e r r i e s .  A  s i m i l a r  l a t e  r u s t  ( K u e h n e o l a )  o c c a s i o n a l l y  a p p e a r s  o n  
b l a c k b e r r i e s .  
L a t e  r u s t  w a s  f i r s t  o b s e r v e d  i n  I l l i n o i s  i n  1 9 2 9  i n  a  s i n g l e  i s o l a t e d  
p l a n t a t i o n  o f  L a t h a m s .  I n  1 9 3 2  a  s e v e r e  e p i d e m i c  o f  t h i s  r u s t  o c c u r r e d  
t h r u o u t  s o u t h e r n  I l l i n o i s .  I t  i s  n o t  k n o w n  h o w  d e s t r u c t i v e  i t  w i l l  b e ­
c o m e ,  f o r  i t  i s  a  c o m p a r a t i v e l y  n e w  d i s e a s e  s o  f a r  a s  I l l i n o i s  g r o w e r s  
a r e  c o n c e r n e d .  
S y m p t o m s . - T h e  r u s t  a p p e a r s  o n  t h e  u n d e r s i d e  o f  t h e  l e a f  a s  a  
l e m o n - y e l l o w  p o w d e r .  T h e  s p o r e s  f r e q u e n t l y  d r o p  t o  t h e  u p p e r  s u r ­
f a c e  o f  t h e  l e a v e s  b e l o w ,  g i v i n g  t h e m  t h e  a p p e a r a n c e  o f  h a v i n g  b e e n  
p o w d e r e d  w i t h  p o l l e n  g r a i n s .  T h e  s p o r e  m a s s e s  d o  n o t  h a v e  t h e  w a x y  
a p p e a r a n c e  c h a r a c t e r i s t i c  o f  t h e  o r a n g e  r u s t .  E a r l y  d e f o l i a t i o n  r e s u l t s  
f r o m  t h e  a t t a c k  o f  t h i s  f u n g u s .  T h e  l e a v e s  m a y  d r o p  b e f o r e  t h e r e  i s  
m u c h  e x t e r n a l  e v i d e n c e  o f  t h e  r u s t .  
I n f e c t i o n s  a l s o  o c c u r  o n  t h e  l e a f  s t e m s  a n d  s o m e  a u t h o r s  h a v e  
r e c o r d e d  t h e  o c c u r r e n c e  o f  " c a n k e r s "  o n  t h e  c a n e s ,  b u t  c a n e  i n f e c ­
t i o n  h a s  n e v e r  b e e n  o b s e r v e d  i n  I l l i n o i s .  
L i f e  H i s t o r y . - V e r y  l i t t l e  i s  k n o w n  a s  t o  t h e  w a y  i n  w h i c h  t h e  
l a t e  r u s t  f u n g u s  o v e r w i n t e r s  i n  s o u t h e r n  I l l i n o i s .  T w o  s p o r e  s t a g e s  
o c c u r  o n  t h e  r a s p b e r r y .  T h e  u r e d i o s p o r e s  ( s u m m e r  s p o r e s )  a r e  a b l e  
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to reinfect the raspberry but the teliospores, developed late in the 
season, are not. 
It has been established by Darker1 that this rust has an alternate 
(aecial) stage on white spruce. Since this spruce is not native to 
southern Illinois and is rarely found in that region, it is probable that 
either urediospores are able to survive the winter or the fungus lives 
over on the canes and produces a crop of urediospores in early 
summer. Wild red raspberries are unknown in southern Illinois, which 
fact complicates the problem of ascertaining the source of the original 
rust infection in that section. It is possible that it was introduced on 
the canes from northern regions where the alternate host, white spruce, 
IS very common. 
In general, initial infection with late rust takes place late in the 
growing season, judging from the fact that the disease has rarely been 
found in Illinois before the first of September. The urediospores 
are produced in great abundance and since they are able to reinfect 
the raspberry and are easily blown about, the rust spreads with almost 
startling rapidity. 
Control.-Since the disease occurs so late in the season under 
Illinois conditions, no special effort has been made to develop control 
measures. There is no assurance, however, that earlier and more 
destructive infections will not occur as they have in other states. 
Furthermore defoliation as late as the latter part of September may 
result in weakening the next season's fruiting canes in southern Illi­
nois, where the growing season of raspberries sometimes extends 
into November. In 1932, when the disease was so severe, serious 
winter injury resulted to the canes and a very poor crop was harvested 
in 1933. However, the situation was complicated by the fact that a 
severe outbreak of Septoria leaf spot also occurred and caused more 
extensive defoliation. 
The general sanitation recommended for other diseases should 
prove effective provided the urediospores overwinter on the old 
leaves. 
CONTAGIOUS VIRUS DISEASES 
Certain destructive virus diseases occur on brambles, the causes 
of which have not been determined. All that is known is that the 
agents are ultramicroscopic in size and are transmitted by specific 
insects. These virus diseases have been extensively studied during the 
past ten years, but a certain amount of confusion still exists as to their 
1Jour. Arnold Arboretum 10, 156-]67. 1929. 
- -
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P L A T E  I - F O U R  I M P O R T A N T  D I S E A S E S  O F  B R A M B L E S  
( A )  M O S A I C S  
K i n d s  
R e d s ,  b l a c k s ,  a n d  p u r p l e s .  

a f f e c t e d  

L e a f  
O n  l e a f l e t s  o f  y o u n g  s h o o t s  l a r g e ,  
s y m p t o m s  	
i r r e g u l a r ,  d a r k  g r e e n  b l i s t e r s  a r c h ­
i n g  u p w a r d ;  r e m a i n d e r  o f  l e a f  y e l ­
l o w .  
S p a r s e  m o t t l e d  f o l i a g e  w h e r e  
d i s e a s e  i s  p r o n o u n c e d .  
S t e m  
S t e m s  o f  b a d l y  i n f e c t e d  p l a n t s  s h o r t  
s y m p t o m s  	
a n d  " s p i n d l y . "  
L a t e r a l s  o f  f r u i t ­
i n g  c a n e s  s h o r t ,  w i t h  l e a v e s  f o r m ­
i n g  r o s e t t e s .  
R e m a r k s  	
A p p e a r s  a s  t h e  l e a f l e t s  f i r s t  u n f o l d  
i n  s p r i n g .  
I n f e c t e d  p u r p l e s  o f t e n  
r o o t  b y  t i p  l a y e r s .  
( C )  A N T H R A C N O S E  
K i n d s  
M a i n l y  o n  b l a c k c a p s ,  b u t  o c c u r s  o n  
a f f e c t e d  
r e d s  a n d  p u r p l e s .  O c c a s i o n a l l y  s e ­
v e r e o n  b l a c k b e r r i e s a n d d e w b e r r i e s .  
L e a f  
S m a l l  p u r p l e  b o r d e r e d  l e s i o n s  o n  
s y m p t o m s  	 u p p e r  l e a f  s u r f a c e s .  
O c c a s i o n a I I y  
a p p e a r s  o n  m i d r i b s  a n d  l e a f  s t e m s .  
T h e  l e a v e s  a r e  n o t  s e r i o u s l y  i n j  u r e d .  
S t e m  
F i r s t  a p p e a r s  
a s  
s m a l l ,  p u r p l e ,  
s y m p t o m s  	 s l i g h t l y  r a i s e d  s p o t s  o n  c a n e s ,  e n ­
l a r g i n g  t o  f o r m  l a r g e  i r r e g u l a r  l e ­
s i o n s  w i t h  s u n k e n  f i s s u r e s  t h r u  t h e i r  
c e n t e r s .  
T h e  s t e m s  a r e  o f t e n  
d w a r f e d  i n  g r o w t h .  
R e m a r k s  	 A p p e a r s  e a r l y  i n  t h e  s e a s o n .  M o s t  
s e r i o u s  a t  r i p e n i n g  t i m e ,  c a u s i n g  
f r u i t  t o  d r y  u p  a n d  t h e  f r u i t i n g ,  o r  
t w o - y e a r  o l d ,  c a n e s  t o  d i e .  P l a n t s  
r o o t  r e a d i l y  b y  t i p  l a y e r s .  
( B )  L E A F  C U R L  
M a i n l y  o n  
r e d s ,  b u t  o c c u r s  o n  
b l a c k c a p s .  
L e a f l e t s  " p u c k e r e d , "  
w i t h  e d g e s  
a n d  t i p s  c u r l e d  d o w n w a r d ;  u s u a l l y  
d a r k e r  g r e e n  a n d  s m a l l e r  t h a n  n o r ­
m a l .  
N o t  m o t t l e d .  
D e c i d e d  d w a r f i n g  a n d  s h o r t e n i n g  
o f  i n t e r n o d e s ,  r e s u l t i n g  i n  r o s e t t e  
e f f e c t  i n  a d v a n c e d  s t a g e s .  
A p p e a r s  n o t i c e a b l y  i n  4  t o  6  w e e k s  
a f t e r  g r o w t h  s t a r t s  i n  s p r i n g .  I n ­
f e c t e d  b l a c k c a p s  r a r e l y  r o o t  b y  
t i p  l a y e r s .  
( D ,  E )  S T R E A K  
M a i n l y  o n  b l a c k c a p s ,  b u t  o c c u r s  
o n  b l a c k b e r r i e s .  
T i p s  o f  l e a f l e t s  s h o w  d e c i d e d  d o w n ­
w a r d  c u r l i n g ,  b u t  e d g e s  n o t  c u r l i n g  
( E ) .  L e a v e s  n o t  d e c i d e d l y  s m a l l e r .  
L e a v e s  o n  o l d e r  c a n e s  i n  a d v a n c e d  
s t a g e  o f t e n  m o t t l e d .  
P u r p l e  s t r e a k s  u s u a l l y  p r e s e n t  o n  
s t e m s  o f  y o u n g  c a n e s  ( D ) .  D w a r f ­
i n g  n o t  p r o n o u n c e d .  
A p p e a r s  m o s t  p r o n o u n c e d  i n  m i d ­
s u m m e r .  
P l a n t s  o f t e n  r o o t  b y  t i p  
l a y e r s .  
N o t e .  A  r e a d i n g  g l a s s  w i l l  h e l p  m a t e r i a l l y  t o  b r i n g  o u t  t h e  d e t a i l s  i n  t h e s e  c o l o r e d  r e o  
p r o d u c t i o n s  o f  d i s e a s e d  p l a n t s .  
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classification because the symptoms vary on different bramble vane­
ties and under different climatic conditions. Since the organisms 
causing these diseases cannot be isolated and studied, it is necessary to 
depend upon symptoms on the plant to differentiate them (Plate I). 
On some bramble varieties or under certain climatic conditions these 
symptoms are not in evidence and yet it is known that the disease is 
present in the apparently healthy plant. These plants may be compared 
to "disease carriers" in human pathology. 
Only those virus diseases likely to be encountered by Illinois 
growers are here described. These are leaf curl, red raspberry mosaic, 
yellow mosaic, and streak. Sometimes combinations of these diseases 
occur on the same plants, making diagnosis uncertain. The descrip­
tions that are given may serve as a partial guide to the grower in 
locating these diseases in his plantation. Unfortunately, however, it 
is impossible to describe all the variations in symptoms which occur 
and to differentiate the symptoms of the various diseases so clearly 
that the amateur will be able to recognize them at a glance. Further­
more many other factors such as mildew, leaf spot, mites, and un­
favorable weather conditions may cause injuries which closely re­
semble those due to virus diseases. 
Leaf Curl 
Two types of leaf curl occur on raspberries. The "alpha" type on 
red raspberries is the most common in Illinois. This cannot be trans­
mitted to blackcaps. The "beta" type occurs on blackcaps and may be 
transmitted to reds. Since the latter is rare in Illinois, it will not be 
described in detail. 
Symptoms. - Curl, as the name suggests, is characterized by a 
decided downward curling of the leaves. The color of the curled leaves 
is a deeper green than - the leaves of healthy plants (Plate I-B). A 
decided stunting of the growth accompanies the curling of the leaves. 
In the first year the shoots may not be decidedly dwarfed, but shoots 
produced the second year may be only half the normal height, and by 
the third year they may be less than a foot high. The lateral fruiting 
shoots will be dwarfed and the berries small and of inferior quality. 
The red raspberry produces new plants from underground root 
stocks which are sent out from the parent plant. If the parent plant 
has leaf curl, all new plants coming from its root stocks will show 
the disease. Several adjacent plants in a row will in this way become 
diseased, and each year the area will be enlarged. This spread takes 
place rather slowly and would not be so important if it were not that 
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n e w  c e n t e r s  o f  i n f e c t i o n  a p p e a r  a t  a  d i s t a n c e  f r o m  o l d  i n f e c t e d  a r e a s ,  
t h e  d i s e a s e  b e i n g  c a r r i e d  f r o m  d i s e a s e d  t o  h e a l t h y  p l a n t s  b y  o n e  o f  t h e  
v e r y  a c t i v e  p l a n t  l i c e ,  A  p h i s  r u b i p h i l a .  
C o n t r . o l . - S e e  p a g e s  6 0  a n d  6 1 .  
R e d  R a s p b e r r y  M o s a i c  
R e d  r a s p b e r r y  m o s a i c  i s  f o u n d  o n  r e d ,  p u r p l e ,  a n d  b l a c k  r a s p ­
b e r r i e s .  I t  i s  m o s t  s e r i o u s  i n  i t s  e f f e c t s  o n  b l a c k c a p s  b u t  i s  m o r e  
w i d e l y  d i s t r i b u t e d  o n  r e d  r a s p b e r r i e s .  I n  I l l i n o i s  i t  h a s  n e v e r  b e e n  
e s p e c i a l l y  d e s t r u c t i v e  o n  a n y  o f  t h e  r e d  v a r i e t i e s ,  t h o  i n  n o r t h e r n  l a t i ­
t u d e s  i t  i s  r e g a r d e d  a s  a  s e r i o u s  m e n a c e  t o  s u c h  v a r i e t i e s  a s  t h e  
C u t h b e r t .  
S y m p t o m s . - T h e  s y m p t o m s  o f  r e d  m o s a i c  v a r y  g r e a t l y  i n  d i f f e r e n t  
v a r i e t i e s .  O n  r e d s  t h a t  a r e  e s p e c i a l l y  s u s c e p t i b l e ,  s u c h  a s  t h e  C u t h b e r t ,  
a  d i s t i n c t  m o t t l i n g  o f  t h e  l e a v e s  o c c u r s .  D a r k  g r e e n  " b l i s t e r s , "  o r  
e l e v a t e d  i s l a n d s ,  s u r r o u n d e d  b y  y e l l o w i s h  a r e a s  a r e  c h a r a c t e r i s t i c  o f  
t h e  m o s t  p r o n o u n c e d  c a s e s .  O n  o t h e r  p l a n t s  a n  i n d e f i n i t e  d a r k  a r e a  
a p p e a r s  a l o n g  t h e  v e i n s  w i t h  v a r i o u s  s h a d e s  o f  y e l l o w i s h  g r e e n  i n  t h e  
i n t e r v e n i n g  r e g i o n .  S o m e  s t u n t i n g  o f  t h e  p l a n t s  t a k e s  p l a c e  w h e n  t h e  
d i s e a s e  i s  s e v e r e .  T h e r e  i s  l i t t l e  t e n d e n c y  f o r  t h e  l e a v e s  t o  c u r l .  
S o m e  v a r i e t i e s ,  s u c h  a s  L a t h a m ,  m a y  h a v e  t h e  d i s e a s e  a n d  y e t  
s h o w  n o  s y m p t o m s ;  t h e  s y m p t o m s  a r e  t h e n  d e s c r i b e d  a s  m a s k e d .  
T h e  e f f e c t  o f  r e d  r a s p b e r r y  m o s a i c  o n  b l a c k  v a r i e t i e s  i s  v e r y  
m a r k e d .  B e n n e t t ,  o f  t h e  M i c h i g a n  E x p e r i m e n t  S t a t i o n ,  d e s c r i b e d  t h e  
e f f e c t  o n  b l a c k c a p s  a s  f o l l o w s :  
" I n  s t r o n g  c o n t r a s t  t o  i t s  e f f e c t  o n  r e d  a n d  p u r p l e  f o r m s ,  t h i s  d i s e a s e  
o n  b l a c k  c a p s  i s  q u i c k l y  d e s t r u c t i v e  t o  t h e  a f f e c t e d  p l a n t .  T h e  f i r s t  i n d i c a ­
t i o n  o f  i n f e c t i o n  i s  f o u n d  u s u a l l y  i n  t h e  s t u n t i n g  o f  t h e  t i p  o f  o n e  o f  t h e  
f i r s t  y e a r  c a n e s .  S u c h  t i p s  o f t e n  c u r v e  a n d  f r e q u e n t l y  a  b r o w n  o r  v e r y  
d a r k  s t r i p e  i s  p r o d u c e d  o n  t h e  c o n c a v e  s i d e .  T h e  l e a v e s  o n  t h i s  s i d e  t u r n  
y e l l o w  a n d  u s u a l l y  d i e .  T h e  f o l l o w i n g  y e a r  a  p l a n t  i s  o b t a i n e d  w h i c h  h a s  
f r u i t i n g  c a n e s  o f  n o r m a l  s i z e ,  b u t  w i t h  s h o r t  f r u i t i n g  s h o o t s  w h i c h  p r o d u c e  
' s e e d y '  b e r r i e s  o f  p o o r  f l a v o r .  T h e  n e w  c a n e s  w h i c h  a r e  p r o d u c e d  t h e  
s e a s o n  f o l l o w i n g  i n f e c t i o n  u s u a l l y  r e a c h  a  h e i g h t  o f  n o t  m o r e  t h a n  t w o  
f e e t .  T h e s e  s t u n t e d  c a n e s  h a v e  s h o r t  i n t e r n o d e s  a n d  t h e  l e a v e s  a r e  c o n ­
s e q u e n t l y  t h r o w n  c l o s e  t o g e t h e r ,  p r e s e n t i n g  a  r o s e t t e d  c o n d i t i o n .  T h e  
t i p s  o f  t h e  g r o w i n g  s h o o t s  s o o n  b e c o m e  d i s c o l o r e d  a n d  t o w a r d s  t h e  e n d  
o f  t h e  s e a s o n  i n  m o s t  c a s e s  d i e .  A  s h o r t  d i s t a n c e  b e l o w  t h e  t e r m i n a l  b u d ,  
r e d d i s h  t o  b r o w n i s h  s p l o t c h e s  a p p e a r  o n  t h e  c a n e .  T h e s e  m a y  b e  m e r e l y  
s m a l l  s p o t s  o r  m a y  b e  d i s c o l o r e d  a r e a s  a n  i n c h  o r  m o r e  l o n g  a n d  w h i c h  
r e a c h  h a l f  w a y  a r o u n d  t h e  c a n e .  L e a f  p e t i o l e s  u s u a l l y  s h o w  t h e  s a m e  t y p e  
o f  m a r k i n g s  a l t h o u g h  t h e  d i s c o l o r a t i o n s  o f t e n  t a k e  t h e  f o r m  o f  n a r r o w  
f r i n g e d  l i n e s  w h i c h  p a s s  h a l f  w a y  a r o u n d  t h e  p e t i o l e s .  L e a f  p e t i o l e s  a n d  
c a n e  t i p s  a r e  v e r y  b r i t t l e .  T h e  p i t h  o f  t h e  c a n e s  i s  d i s c o l o r e d  a s  a r e  c e r ­
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tain parenchymatous cells of the bark and of the leaf petioles. The dis­
colored areas, which can be seen from the surface, a re caused by groups 
of cells which appear to be filled by a substance of a gummy nature. 
"Sometimes the terminal bud on stunted shoots resumes growth, but 
more often new shoots are put out from lateral buds lower down on the 
cane. For a time laterals thus formed may make a rapid and vigorous 
growth. If the temperature is high, these new shoots may show no symp­
toms of mosaic until they have grown to considerable length. Mottling 
mayor may not be evident. Such mottling as does appear exhibits con­
siderable variation. In some cases, the leaves are yellow and dwarfed on 
one side, other leaves show a fine-grained pattern of mottling, consisting 
of small yellow spots surrounded by tissue of deeper green color. The 
majority of leaves, however, show little or no mottling. Leaves in general 
are deeper green than are leaves of healthy plants, and those which are 
produced on the fruiting canes often have the leaflets slightly rolled at the 
edges."l 
Since red raspberry mosaic is frequently present but masked in 
the reds and may spread to the blacks, causing serious injury, it is 
evident that blackcaps should be planted at a distance from the red 
varieties. Red raspberry mosaic is most commonly spread by a plant 
louse, Amphorophora rubi. 
Control.-See pages 60 and 61. 
Streak 
Black raspberries only are susceptible to streak. Plants suffering 
from this virus disease are stunted and become smaller each succeed­
ing year. The leaves are darker green than those of normal plants 
and the edges turn downward. The tips of the leaflets are curved 
downward and inward so that they have a peculiar "hooked" appear­
ance, usually with a twist to one side (Plate I-E). The leaves may be 
slightly mottled but this is not characteristic of the disease. The 
name "streak" was derived from the peculiar markings which are 
often present on the young canes. These streaks are blue or bluish­
violet, of varying length, and usually about as wide as a pencil mark 
(Plate I-D ). They are most commonly observed near the ground line 
but may sometimes be seen a foot or so high on the cane. In some 
seasons these streaks do not occur and the only symptoms are those 
on the leaves. 
Control.-See pages 60 and 61. 
Yellow Mosaic 
Yellow mosaic is found exclusively on black raspberries in Illinois. 
It is probably the most common virus disease of the black varieties. 
IMich. Agr. Exp. Sta. Bul. 80, p. 708. 1927. 
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b e i n g  c o m m o n l y  f o u n d  o n  w i l d  b l a c k  r a s p b e r r i e s  t h r u o u t  t h e  s t a t e ,  
w h i c h  f a c t  m a y  a c c o u n t  f o r  i t s  g e n e r a l  d i s t r i b u t i o n  i n  t h e  c o m m e r c i a l  
p l a n t a t i o n s .  O r d i n a r i l y  i t  i s  n o t  f o u n d  o n  a  l a r g e  n u m b e r  o f  p l a n t s  
i n  a  f i e l d  e x c e p t  w h e r e  t h e  p l a n t a t i o n s  a r e  f a i r l y  o l d .  I t  i s  s p r e a d  b y  
t h e  s a m e  p l a n t  l o u s e  a s  t h e  r e d  r a s p b e r r y  m o s a i c .  
S y m p t o m s . - T h e  f o l i a g e  o f  d i s e a s e d  p l a n t s  i s  d i s t i n c t l y  y e l l o w  a n d  
t h e  m o t t l i n g  o n  t h e  l e a v e s  i s  r a t h e r  d i f f u s e d ,  s e l d o m  s h o w i n g  t h e  d a r k  
g r e e n  " b l i s t e r s "  0  f  r e d  r a s p b e r r y  m o s a i c  ( P l a t e  I - A ) .  D i s e a s e d  p l a n t s  
a r e  d e c i d e d l y  s t u n t e d  a f t e r  t h e  f i r s t  y e a r .  T h e  f r u i t i n g  l a t e r a l s  a n d  
l e a v e s  a r e  m o r e  u p r i g h t  t h a n  n o r m a l .  T h e  f r u i t  i s  s e e d y  a n d  c r u m b l e s  
e a s i l y .  T h e  t e n d e n c y  o f  d i s e a s e d  p l a n t s  t o  w i n t e r k i l l  f o l l o w i n g  i n ­
f e c t i o n  i s  m a r k e d .  
C o n t r o l . - S e e  b e l o w .  
C o n t r o l  o f  V i r u s  D i s e a s e s  
T h e  s a m e  g e n e r a l  c o n t r o l  m e a s u r e s  a r e  a p p l i c a b l e  t o  a l l  v i r u s  
d i s e a s e s .  S p r a y i n g  h a s  n o  e f f e c t  o n  t h e m  a s i d e  f r o m  t h e  p o s s i b l e  c o n ­
t r o l  o f  c e r t a i n  p l a n t  l i c e  w h i c h  t r a n s m i t  t h e  v i r u s .  
T h e  m o s t  i m p o r t a n t  c o n t r o l  m e a s u r e  c o n s i s t s  i n  s e c u r i n g  v i r u s ­
f r e e  p l a n t s  f o r  s t a r t i n g  t h e  p l a n t a t i o n .  F o r t u n a t e l y  m o s t  o f  t h e  v i r u s  
d i s e a s e s  s p r e a d  r a t h e r  s l o w l y  a n d  t h e r e  i s  l i t t l e  c h a n c e  o f  e x t e n s i v e  
i n f e c t i o n  d u r i n g  t h e  f i r s t  f e w  y e a r s  o f  t h e  l i f e  o f  a  p l a n t a t i o n .  I f  a  
g r o w e r  i n t e n d s  t o  s t a y  i n  t h e  b u s i n e s s  o v e r  a  p e r i o d  o f  y e a r s  a n d  
d e s i r e s  t o  r a i s e  h i s  o w n  p l a n t s ,  i t  i s  i m p o r t a n t  t h a t  h e  e s t a b l i s h  a  
d i s e a s e - f r e e  m o t h e r  p l a n t i n g .  I f  t h i s  i s  d o n e  a n d  p r o p e r  p r e c a u t i o n s  
t a k e n  t o  k e e p  i t  f r e e  f r o m  v i r u s  d i s e a s e s ,  t h e  p r o g r e s s i v e  g r o w e r  w i l l  
h a v e  l i t t l e  t r o u b l e .  
M o s t  s t a t e s  r e q u i r e  r i g i d  i n s p e c t i o n  o f  r a s p b e r r y  p l a n t a t i o n s  b y  
t r a i n e d  s t a t e  n u r s e r y  i n s p e c t o r s .  B e f o r e  b u y i n g  p l a n t s ,  t h e  g r o w e r  
s h o u l d  l e a r n  f r o m  t h e  n u r s e r y  t h e  e x t e n t  o f  t h e  i n s p e c t i o n  w h i c h  h a s  
b e e n  g i v e n .  T o o  m u c h  e m p h a s i s  c a n n o t  b e  g i v e n  t o  t h i s  p h a s e  o f  c o n ­
t r o l ,  f o r  o n  i t  d e p e n d s  t h e  f u t u r e  o f  t h e  p l a n t a t i o n .  
I f  t h e  g r o w e r  h a s  a l r e a d y  e s t a b l i s h e d  h i s  p l a n t a t i o n ,  h e  s h o u l d  
a r r a n g e  f o r  i n s p e c t i o n s  a t  r e g u l a r  i n t e r v a l s ,  p r o v i d e d  h e  w i s h e s  t o  u s e  
h i s  o w n  p l a n t s  f o r  e x t e n d i n g  t h e  p l a n t i n g s  a n d  i s  n o t  u s i n g  t h e  m o t h e r ­
b e d  s y s t e m .  F o r  a  s m a l l  f e e  t h e  S t a t e  N u r s e r y  I n s p e c t i o n  S e r v i c e  w i l l  
m a k e  a  c a r e f u l  i n s p e c t i o n  o f  t h e  p l a n t a t i o n  f o r  v i r u s  a n d  o t h e r  i m ­
p o r t a n t  d i s e a s e s .  
I f  a  m o t h e r  b e d  i s  t o  b e  u s e d ,  t h e  s e l e c t i o n  o f  a  p r o p e r  s i t e  i s  o f  
u t m o s t  i m p o r t a n c e .  I t  s h o u l d  b e  i n  a  p a r t  o f  t h e  f a r m  s o m e  d i s t a n c e  
f r o m  t h e  c o m m e r c i a l  p l a n t i n g ,  i n  s o i l  i n  w h i c h  b e r r i e s  h a v e  n o t  b e e n  
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grown previously, and located as far as possible from wild raspberry 
plants. This plantation should contain only enough plants to assure a 
reasonable supply for future plantings. It should be kept clean and 
receive the maximum number of spray applications. If the berries are 
harvested, the old canes should be cut out immediately following 
harvest. 
Plants for new plantations should never be obtained from old beds 
unless these have been thoroly inspected and passed by someone 
familiar with the various virus diseases. It is cheaper in the long run 
to secure inspected plants from a reliable nursery or from a young 
plantation which has shown no evidence of the virus troubles. 
Tho the average grower cannot always recognize virus diseases, 
there are certain general conditions which can be detected. Any plant 
which shows a stunted growth, curled, mottled, or yellowish leaves 
or short laterals should be regarded with suspicion. Such plants are 
not likely to be profitable regardless of the cause of the diseased con­
dition. These plants should be removed. 
Certain precautions are necessary in destroying diseased plants. 
First, burn the leaves to avoid scattering the plant lice which carry 
the virus. A few pieces of twisted newspaper or a blow torch will 
suffice to burn or scorch the leaves. Then dig the plant so as to re­
move all the larger roots and carry these out of the patch and burn 
them. Watch the area where these plants have been growing and re­
move promptly any plants arising from roots remaining. 
Regular inspections by the grower and "rogueing" any suspicious 
plants, using the precautions previously mentioned, is the surest 
method of reducing injury from virus diseases. If the grower goes 
over his plantation three or four times each growing season and has 
at least one inspection a year by a trained inspector, the loss from 
virus diseases should not be great. A plantation having less than 
10 percent virus-infected plants may continue to be very profitable. 
In addition to the above precautions it is wise to avoid certain 
varieties which are known to be especially susceptible to virus diseases. 
Fortunately some varieties, such as the Latham, while not entirely 
resistant are not seriously affected by virus diseases. From observa­
tions extending over a period of five or six years no evidence has been 
obtained of serious losses from virus diseases on this variety in 
southern Illinois. 
Black raspberries are very severely injured when attacked by the 
red raspberry mosaic. For this reason they should be separated from 
red varieties by at least 200 feet. 
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D I S E A S E S  O F  M I N O R  I M P O R T A N C E  

C a n e  B l i g h t  

C a n e  b l i g h t  i s  r a t h e r  w i d e l y  d i s t r i b u t e d  o v e r  I l l i n o i s ,  m a i n l y  o n  
b l a c k  r a s p b e r r i e s .  A s  t h e  n a m e  i n d i c a t e s ,  t h e  d i s e a s e  o c c u r s  o n  t h e  
c a n e s .  T h e  l o s s  i s  d u e  t o  w i l t i n g  o f  o n e  o r  m o r e  b r a n c h e s .  U s u a l l y  
t h i s  s u d d e n  w i l t i n g - w h i c h  t a k e s  p l a c e  a b o u t  t h e  t i m e  t h e  b e r r i e s  a r e  
b e g i n n i n g  t o  r i p e n ,  e s p e c i a l l y  i f  t h e  w e a t h e r  i s  d r y  d u r i n g  t h i s  p e r i o d  
- i s  t h e  f i r s t  o b s e r v e d  s y m p t o m .  I f  t h e  c a n e  b e l o w  t h e  w i l t e d  b r a n c h  i s  
o b s e r v e d ,  a  d i s e a s e d  a r e a  w i l l  b e  f o u n d .  T h e  l e s i o n s  a t  t h i s  t i m e  a r e  
F I G .  2 8 . - C A N E  B L I G H T  O F  R A S P B E R R Y  S H O W I N G  P Y C N I D I A  A N D  

S M O K Y  A R E A S  O F  E X U D E D  S P O R E S  

T h i s  d i s e a s e  i s  m o r e  d e s t r u c t i v e  i n  o l d  p l a n t a t i o n s  t h a n  i n  n e w  o n e s .  I t  
c a u s e s  r e l a t i v e l y  l i t t l e  d a m a g e  w h e r e  t h e r e  i s  p l e n t y  o f  r a i n f a l l  d u r i n g  t h e  
r i p e n i n g  p e r i o d .  
u s u a l l y  s e v e r a l  i n c h e s  i n  l e n g t h .  T h e  b a r k  i n  t h e s e  a r e a s  i s  l i g h t e r  i n  
c o l o r  a n d  t h e  w o o d  b e n e a t h  i t  i s  d e a d  a n d  d i s c o l o r e d ,  w h i l e  a b o v e  
a n d  b e l o w  i t  t h e  c a n e  m a y  a p p e a r  q u i t e  h e a l t h y .  O n  t h e  s u r f a c e  o f  t h e  
l e s i o n s  s m a l l  b l a c k  d o t s  m a y  b e  o b s e r v e d ,  o f t e n  s u r r o u n d e d  b y  s m o k e ­
c o l o r e d  s m u d g e s  ( F i g .  2 8 ) .  
T h e  d i s e a s e  f r e q u e n t l y  s t a r t s  a t  t h e  s u r f a c e  o f  t h e  p r u n i n g  w o u n d  
a n d  w o r k s  d o w n w a r d ,  k i l l i n g  t h e  b r a n c h e s  a s  i t  a d v a n c e s .  S o m e t i m e s  
i t  a p p e a r s  f i r s t  n e a r  t h e  s u r f a c e  o f  t h e  g r o u n d  a n d  c a u s e s  t h e  w i l t i n g  
o f  t h e  w h o l e  c a n e ,  t h e  d a m a g e  r e s e m b l i n g  t h a t  d o n e  b y  a n t h r a c n o s e .  
C a u s e . - C a n e  b l i g h t  i s  c a u s e d  b y  a  f u n g u s ,  L e p t o s p h a e r i a  c o ­
n i o t h y r i u m .  O n  t h e  c a n e ,  s p o r e  c h a m b e r s ,  o r  p y c n i d i a ,  a r e  d e v e l o p e d  
i n  w h i c h  a r e  p r o d u c e d  e n o r m o u s  n u m b e r s  o f  b r o w n  s p o r e s .  T h e s e  a r e  
e x u d e d  i n  s u c h  q u a n t i t i e s  a s  t o  f o r m  t h e  s m u t t y  d i s c o l o r a t i o n  d e s c r i b e d .  
T h e s e  p y c n i d i a ,  f o r m e d  o n  t h e  f r u i t i n g  c a n e s ,  p r o d u c e  s p o r e s  t h r u o u t  
t h e  s u m m e r .  I n  t h e  m e a n t i m e  t h e  n e w  c a n e s  a r e  g r o w i n g  u p  a m o n g  
t h e  f r u i t i n g  c a n e s ,  a n d  w h e n  t h e s e  a r e  h e a d e d  b a c k ,  t h e  w o u n d e d  e n d s  
g i v e  t h e  f u n g u s  a  n e w  p l a c e  f o r  i n f e c t i o n .  I n f e c t i o n  a t  o t h e r  p o i n t s  
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on the new canes may occur during the summer, but it usually appears 
only where the canes are wounded or injured by insect puncture. 
The fungus winters on the new canes as well as on the old fruiting 
ones. During the fall, on the diseased area of the fruiting canes, the 
fungus develops hollow structures called perithecia, and in the spring 
other spores are formed in these perithecia. In addition, spores pro­
duced in the pycnidia live over winter or are formed in the old 
pycnidia in the spring. 
The fungus may live on the old canes at least four years after the 
canes have died. It is thus evident that there are numerous sources 
of infection in the spring and summer. The spores may be carried 
to the new growth by rain or mist or by insects, and here cause in­
fection. Insects such as the tree cricket evidently play an important 
part in disseminating the spores. So far as is known, the fungus gains 
entrance only thru wounds on the canes. 
Control.-Owing to the fact that the fungus can winter on old 
and new canes and live for several years on the dead canes, methods 
of control have not met with much success. Fortunately under ordi­
nary conditions the disease does little damage. 
Preventive measures consist in (1) securing plants free from the 
disease, (2) cutting out and burning old canes as soon as possible 
after the fruit is harvested, and (3) avoiding wounding the new canes. 
White Bud 
Various species of fungi belonging to the genus Glomerella are 
parasitic in the brambles but rarely cause serious damage. One of 
these fungi, Glomerella rubicola, which is found on red raspberries 
only, causes the death of tissue in an area just below the bud. This 
area turns white and frequently the dormant bud is killed and the 
number of fruiting laterals thereby seriously reduced. 
The white bud disease is not considered serious enough on common 
commercial varieties to warrant special control measures. 
Spur Blight 
While not a well-recognized disease of raspberries in Illinois, spur 
blight is nevertheless present in most plantations. It is common only 
on red raspberries and is seldom found on the purple cane varieties. 
It has been reported in widely separated regions of the United States, 
and there is little doubt that it is very generally distributed. There is 
some quesion regarding its importance in various parts of the country. 
In Colorado it is considered the most serious disease of red rasp­
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berries, while in New York it is thought to be of no importance. It
has seldom been observed causing an active blight of spurs in Illinois,
and unless the disease spreads more rapidly than in former years,
separate control measures will not be needed. 
Symptoms.-The first appearance of the disease is a brown or
purplish-brown discoloration on the young canes just below the leaf
stems. This appears about the middle of July and is observed only 011
the lower part of the cane. During the remainder of the season the
lesion spreads up and down the stem, the stem becoming discolored for 
FIG. 29.-SPUR BLIGHT ON A RED RASPBERRY CANE
The dark spots are the fruiting bodies of the fungus in which the spores areproduced. These spores caus~ new infections in the spring. 
several inches above and below the node, or leaf junction. Usually the
bark splits longitudinally and becomes dry and brown. As the lesions
become older they turn to a tan-gray color, and consequently the
disease is often miscalled the "gray bark" disease (Fig. 29 ).
In September small black pustules appear on the surface of some
of the lesions. These are not always found near the center of the
diseased area but may be near the outer edge in isolated patches.
Cause.-The disease is caused by a fungus, M ycosphaerella rubina.
The winter spores are developed during the fall and early spring in
the little black pustules. These spores remain immature over winter,
but mature early in the spring. They are discharged in the early part
of May and, falling on the young shoots, start a new infection. The
summer spores bring about infection later in the season.
Control.-See general spray schedule, page 71. 
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PART III. BRAMBLE INSECTS AND 

THEIR CONTROL 

By W. P. FLINT, Chief Entomologist, Illinois Natural History Survey, 
and Entomologist, Agricultural Experiment Station 
N ONE of the insects attacking brambles in Illinois need cause serious losses if the grower examines his plantation frequently and, when insects appear, promptly applies the accepted 
methods of control. All methods of control recommended are fairly 
easy and inexpensive to use. 
INSECTS ATTACKING THE CANES 
Rose Scale! 
In many plantations of red and of black raspberries the bases of 
the canes or even the whole canes may show a white, scurfy-appear­
ing scale which sometimes completely covers the bark (Fig. 30). There 
is usually a reddened area of bark around the scale, giving much the 
appearance of an inflamed area. This scale is secreted by a small, 
reddish insect, called rose scale, which completely covers itself with 
the waxy coating. 
In the fall the insect lays a number of reddish eggs beneath the 
scale where they remain during the winter. These eggs hatch in the 
spring into minute crawling young that move about over the bark for 
a few hours, then insert their beaks and begin sucking the sap and 
secreting the wax which very soon covers their bodies. 
Altho this insect scale is sometimes confused with anthracnose, it 
is really quite distinct in appearance and, unlike anthracnose, occurs 
entirely on the surface. It is found on blackberries, dewberries, and 
various species of roses, but less commonly than on raspberries. 
Control.-Rose scal~ is one of the easiest scales to control. Spray­
ing at any time when the plants are dormant, with commercial liquid 
lime sulfur (11 gallons to 89 gallons of water) or with lubricating oil 
emulsion (2 gallons of oil emulsion, Illinois formula, to 98 gallons 
of water), will kill all the scale hit by such a spray. Any of the better­
grade commercial miscible oils may also be used. When used, they 
should be applied as recommended by the manufacturer. It is ad­
visable to remove and burn as many of the badly infested canes as 
possible during the dormant pruning, before the dormant spray is 
applied. 
lAulacaspis rosae Bouche. 
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FIG. 30.-RoSE SCALE ON RASPBERRY 
The small white dots on the canes are the scale. The cracks in the bark are 
caused by the scale infestation. 
Red-Necked Cane Borer1 
In many parts of Illinois, especially in plantings of red raspberries, 
canes are often found with enlarged swellings measuring Y2 to 1Y2 
inches in diameter and extending along the cane for several inches. 
During the winter, if these swollen places are cut open, slender creamy 
white grubs up to Y2 inch in length will be found, mostly in the pith. 
These are the larvae of the red-necked cane borer. 
During May bluish black beetles about Y4 inch long may be found 
on or sometimes in these swollen areas. The thorax or fore part of the 
back of the beetle is coppery red. The beetles lay their eggs in June 
lAgrilus ruficollis Fab. 
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In the shoots, and the larvae hatching from them bore just beneath 
the bark and cause the peculiar growth. These swellings prevent the 
shoots from growing properly. The galls, or swellings caused by the 
feeding of the young grubs, do not begin to develop until late July or 
August. 
eontrol.-The best and simplest method of control is to cut out, 
during the fall and early winter, all canes showing these abnormal 
swellings and be sure that they are thoroly burned by the first of April. 
The insect is not a very serious one in Illinois, and because of the 
ease with which it is controlled need never be allowed to cause serious 
damage in bramble plantings. 
Tree Crickets! 
The most serious insect pests of brambles in Illinois are probably 
the tree crickets. These crickets do not look like the common brown 
or black crickets which are seen around houses. The adult is pale 
green to whitish green with long feelers or antennae, usually much 
longer than the body, projecting from the front of the head. There 
are several species of these insects that are quite common and es­
pecially destructive to red raspberries. The same insects attack black 
raspberries, dewberries, loganberries, certain wild shrubs, and also 
apple, plum, peach, and cherry trees. 
Surveys made in southern Illinois during the past two years by 
S. C. Chandler2 have shown practically 100 percent of the canes in 
some patches punctured and carrying eggs of these insects. Of 6,600 
canes examined in one patch in 1934 every cane contained at least 
one series of punctures. 
Canes injured by tree crickets show areas of bark split in an ir­
regular line (Fig. 31). Inside these splits in the wood are series of 
small holes extending into the pith. These holes or punctures are usu­
ally made in rows, with sometimes as many as 75 to 100 holes in a 
row, running about 25 to the inch and practically touching each other. 
In each puncture will be found a single yellowish egg, oblong in shape 
and about VB inch long. When canes are heavily punctured, they 
frequently split or break off at the injury. 
The crickets feed only to a limited extent on the raspberry or 
bramble plant. The injury all comes from the female cricket laying 
lOecanthus nigricornis Walk. and others, Family Gryllidae. 
2Entomologist, Illinois Natural History Survey, with headquarters at Car­
bondale. 
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h e r  e g g s  i n  t h e  m a t u r i n g  s h o o t s  i n  t h e  f a l l .  T h e  e g g s  r e m a i n  i n  t h e  
c a n e s  d u r i n g  t h e  w i n t e r ,  h a t c h i n g  i n  t h e  s p r i n g  t o  p a l e  g r e e n ,  s l e n d e r  
y o u n g  o r  n y m p h s .  T h e s e  f e e d  o n  t h e  f o l i a g e  o f  w e e d s  a n d  v a r i o u s  
F I G .  3 1 . - R A S P B E R R Y  C A N E S  W I T H  E G G  P U N C T U R E S  M A D E  B Y  T R E E  C R I C K E T S  
T w o  t y p e s  o f  e g g  p u n c t u r e s  m a d e  b y  t w o  d i f f e r e n t  s p e c i e s  o f  t r e e  c r i c k e t s  
a r e  i l l u s t r a t e d .  T h e  t h r e e  c a n e s  o n  t h e  l e f t  s h o w  t h e  m o s t  c o m m o n  a n d  m o s t  
s e r i o u s  t y p e  o f  i n j u r y ,  m a d e  b y  t h e  m e a d o w  c r i c k e t .  T h e s e  p u n c t u r e s  w e a k e n  
t h e  c a n e s  a n d  c a u s e  t h e m  t o  b r e a k  o v e r  a t  t h e  p o i n t  w h e r e  t h e  e g g s  a r c  l a i d .  
T h e  s p l i t  c a n e s  s h o w  t h e  p o s i t i o n  o f  t h e  e g g s  i n s i d e  t h e  c a n e s .  
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plants, also on the pollen of flowers, and to some extent on fruit. The 
nymphs grow rather slowly, reaching maturity in late summer. They 
mate during September and October, and the females lay their eggs in 
the maturing shoots and die as the weather becomes cold. 
Control.-In plantations where tree crickets are very abundant, 
spray the shoots early in the summer, or before the fruit is set, with 
lead arsenate (4 pounds to 100 gallons of water). If infested canes are 
not too numerous, they can be removed and burned when pruning. 
In this way many of the cricket eggs will be destroyed, as, according to 
observations by Chandler, many of the eggs are laid in the upper half 
or even in the upper third of the shoot. These prunings must be col­
lected and burned before spring, because merely cutting off the in­
fested canes and allowing them to lie on the ground will not prevent 
the eggs from hatching. 
Keeping down weed growth in the raspberry plantations and re­
moving wild raspberry, blackberry, and dewberry plants from the 
vicinity will help materially in the control of this insect. 
Raspberry Cane Maggot! 
In going thru a raspberry or blackberry plantation during late 
spring or early summer one may frequently find tips of the shoots 
wilted or broken off. The broken ends will be cut across in such a 
way as to resemble a clean cut with a knife. This injury is caused 
by the larvae of the raspberry cane maggot. While these insects are 
fairly common, they attack relatively few of the shoots in a plantation 
and seldom cause injury of any great consequence. 
The fly of the raspberry cane maggot is small, grayish or sooty­
gray, more slender than the house fly, and about half to two-thirds as 
large. These flies appear shortly after growth starts in the spring and 
lay their eggs in the new buds or in the tip of the new shoots. The 
maggots hatching from the eggs feed in the pith under the bark. They 
feed around the raspberry stem and completely girdle it. When this 
happens the stem breaks off, usually giving the appearance of being 
cut off by a knife. The maggots normally work down in the shoot 
below the break and upon reaching full growth change to the pupal 
stage during the latter part of the summer. They remain in the cane 
over winter, however, emerging as flies shortly after the plants start 
into growth the next spring. Injured shoots are very easily detected 
by the cut-off or wilted ends. 
lHy/,emyia rubivora Coq., Family Anthomyiidae. 
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C o n t y - o Z . - T o  c o n t r o l  r a s p b e r r y  c a n e  m a g g o t s  r e m o v e  i n j u r e d  c a n e s  
w h e n  p r u n i n g  o u t  t h e  p a t c h  d u r i n g  t h e  w i n t e r .  E x a m i n e  t h e  p a t c h  
c a r e f u l l y  d u r i n g  M a y  a n d  J u n e .  W h e n  d r o o p i n g  t i p s  a r e  s e e n ,  c u t  
t h e m  o f f  s e v e r a l  i n c h e s  b e l o w  t h e  g i r d l e  a n d  b u r n  t h e m  a t  o n c e .  
R a s p b e r r y  a n d  B l a c k b e r r y  M i t e s  
T h r u o u t  I l l i n o i s  b r a m b l e s  a r e  a t t a c k e d  b y  s e v e r a l  v e r y  s m a l l  m i t e s  
- t h e  c o m m o n  r e d  s p i d e r l  a n d  s o m e  o f  i t s  c l o s e  r e l a t i v e s .  T h e  i n t e n ­
s i t y  o f  a t t a c k s  b y  t h e s e  m i t e s  v a r i e s  g r e a t l y  w i t h  t h e  s e a s o n .  I n  w e t  
y e a r s  t h e y  a r e  o f  l i t t l e  o r  n o  c o n s e q u e n c e .  I n  d r y  y e a r s  t h e y  m a y  s o  
w e a k e n  t h e  l e a v e s  t h a t  m a n y  o f  t h e m  w i l l  f a l l  d u r i n g  t h e  s u m m e r ,  
t h u s  r e d u c i n g  t h e  v i g o r  o f  t h e  p l a n t s  a n d  s o m e t i m e s  h a s t e n i n g  t h e  d r y ­
i n g  u p  o f  t h e  f r u i t .  
C o n t r o Z . - E x p e r i m e n t s  a t  t h e  I l l i n o i s  S t a t i o n  i n  t h e  u s e  o f  o i l  
s p r a y s  h a v e  s h o w n  t h a t  m i t e s  o n  b r a m b l e s  c a n  b e  a l m o s t  c o m p l e t e l y  
c o n t r o l l e d  b y  o n e  o r  t w o  a p p l i c a t i o n s  d u r i n g  t h e  g r o w i n g  s e a s o n  o f  a  
s u m m e r - o i l  s p r a y  c o n t a i n i n g  3  q u a r t s  o f  a n y  o f  t h e  b e t t e r - g r a d e  s u m ­
m e r  o i l  e m u l s i o n s  t o  1 0 0  g a l l o n s  o f  w a t e r .  T h e  f i r s t  o f  t h e s e  s p r a y s  
s h o u l d  b e  a p p l i e d  f r o m  a b o u t  J u n e  1 5  t o  a b o u t  J u l y  1 ,  d e p e n d i n g  u p o n  
t h e  s e c t i o n  o f  t h e  s t a t e .  I f  t h e  s e a s o n  i s  d r y ,  a n o t h e r  s p r a y  o f  t h e  
s a m e  m a t e r i a l  s h o u l d  b e  g i v e n  a b o u t  o n e  m o n t h  l a t e r .  
A s  t h e s e  m i t e s  w o r k  m a i n l y  o n  t h e  u n d e r s i d e s  o f  t h e  l e a v e s ,  c a r e  
m u s t  b e  t a k e n  t o  w e t  t h e  e n t i r e  l e a f .  T h e  s p r a y  s h o u l d  b e  a p p l i e d  w i t h  
a  p r e s s u r e  o f  a t  l e a s t  2 0 0  p o u n d s  w h e r e  a  p o w e r  s p r a y e r  i s  u s e d  a n d  
w i t h  a s  m u c h  f o r c e  a s  p o s s i b l e  w i t h  a  h a n d  s p r a y e r .  S u m m e r  o i l  e m u l ­
s i o n s  a r e  s o l d  b y  a l l  t h e  l a r g e r  d e a l e r s  i n  i n s e c t i c i d e s .  
T h e  b e s t  t i m e  t o  s p r a y  f o r  t h e s e  p e s t s  i n  a n y  g i v e n  l o c a l i t y  w i l l  
v a r y  w i t h  t h e  i m m e d i a t e  w e a t h e r  c o n d i t i o n s .  R e c o m m e n d a t i o n s  c a n ­
n o t ,  t h e r e f o r e ,  b e  m a d e  i n  a d v a n c e ,  b u t  c u r r e n t  i n f o r m a t i o n  w i l l  b e  
s e n t  t o  a n y  g r o w e r  u p o n  r e q u e s t  t o  t h e  A g r i c u l t u r a l  E x p e r i m e n t  
S t a t i o n ,  U r b a n a ,  I l l i n o i s .  
I N S E C T S  F E E D I N G  O N  T H E  L E A V E S  A N D  F R U I T  
R a s p b e r r y  S a w - F l y 2  
W h e n  t h e  r a s p b e r r y  a n d  b l a c k b e r r y  l e a v e s  a r e  a b o u t  t h r e e - f o u r t h s  
g r o w n  t h e y  m a y  b e  a t t a c k e d  b y  s p i n y ,  p a l e  g r e e n ,  m a n y - l e g g e d  w o r m s  
w h i c h  f e e d  a l o n g  t h e  e d g e  o f  t h e  l e a f ,  t h e n  e a t  o u t  i r r e g u l a r  h o l e s ,  
I T e t r a n y c h u s  t e l a r i u s  L . ,  a n d  o t h e r s .  

2 M o n o p h a d n o i d e s  r u b i  H a r r .  
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and finally leave only the veins. These worms are the larvae of a 
wasp-like insect known as the raspberry saw-fly. When disturbed, 
the worms have a habit of raising the head and tail ends of the body. 
Occasionally they may become abundant enough almost to strip the 
leaves, especially on red raspberries. They are of no importance on 
black raspberries. 
Control.-The larvae of the raspberry saw-fly can be very easily 
controlled by dusting the leaves of the bramble plant with lead arse­
nate or, if the worms appear after the fruit is close to ripening, by 
dusting the plants with pyrethrum or, better, with one of the derris 
powders. It is only rarely that the saw-fly causes damage of commer­
cial significance in Illinois. 
Raspberry Fruit Worm! 
The leaves of the raspberry and also the blossoms are sometimes 
attacked by the raspberry fruit worm. The leaves may be partly 
skeletonized and the buds and blossoms pierced by numerous small 
holes. 
The slender whitish grubs, about ;4 inch long, feed inside the 
buds or in the developing fruit and become full-grown about the 
time the fruit is picked. If not disturbed, they then drop to the 
ground, pupate within the soil and, so far as is known, emerge as 
beetles the next year. The beetles are light brown, about VB inch long, 
and feed on the tender foliage. They lay their eggs in the unopened 
buds and blossoms. 
Whether only one brood of this insect occurs in the state each year 
has not been positively determined. 
Control.-Thoro cultivation during the late summer will break 
the pupal cases of the raspberry fruit worm in the soil. This is usu­
ally all that is necessary in the way of control. 
Spraying the buds in early spring with lead arsenate (2 pounds to 
100 gallons of water) is recommended in some parts of the country 
where the beetles are more numerous and destructive than they are in 
Illinois. 
COMBINED SPRAY SCHEDULE FOR BRAMBLE 

INSECTS AND DISEASES 

Delayed dormant spray. This spray is primarily for anthracnose 
but may aid in the control of red spider and rose scale when present. 
IByturus unicolor Say., Family Dermestidae. 
7 2  
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A p p l y  i n  t h e  s p r i n g  a f t e r  g r o w t h  h a s  s t a r t e d  b u t  n o t  a f t e r  t h e  l e a f l e t s  
h a v e  r e a c h e d  Y s  i n c h  i n  l e n g t h .  U s e  1 1  g a l l o n s  o f  c o m m e r c i a l  l i q u i d  
l i m e  s u l f u r  i n  1 0 0  g a l l o n s  o f  s p r a y  i f  r o s e  s c a l e  i s  p r e s e n t  o r  6  g a l l o n s  
i f  a b s e n t ;  o r  u s e  o i l  e m u l s i o n  a n d  b o r d e a u x ,  c o n s i s t i n g  o f  2  p e r c e n t  o f  
d o r m a n t  m i s c i b l e  o i l  o r  2 Y z  p e r c e n t  o f  b o i l e d  l u b r i c a t i n g  o i l  e m u l s i o n  
i n  a n  8 - 8 - 1 0 0  b o r d e a u x .
1  
P r e b l o o m  s p r a y .  T h i s  s p r a y ,  w h i c h  i s  p r i m a r i l y  f o r  a n t h r a c n o s e ,  
s h o u l d  b e  a p p l i e d  a  w e e k  b e f o r e  b l o o m .  U s e  a n  8 - 8 - 1 0 0  b o r d e a u x ,  t o  
w h i c h  m a y  b e  a d d e d  1  p o u n d  o f  c a s e i n  l i m e  a s  a  s p r e a d i n g  a g e n t .  
F i r s t  p o s t - h a r v e s t  s p r a y .  T h i s  s p r a y  f o r  t h e  c o n t r o l  o f  S e p t a r i a  
a n d  a n t h r a c n o s e  l e a f  s p o t s  a n d  r e d  s p i d e r  s h o u l d  b e  a p p l i e d  i m m e d i a t e ­
l y  a f t e r  h a r v e s t .  I t  s h o u l d  c o n s i s t  o f  a n  8 - 8 - 1 0 0  b o r d e a u x  t o  w h i c h  
1  p e r c e n t  o f  s u m m e r  o i l  h a s  b e e n  a d d e d .  
S e c o n d  p o s t - h a r v e s t  s p r a y .  F r o m  t h r e e  t o  f o u r  w e e k s  l a t e r  
a n o t h e r  b o r d e a u x  o i l  s p r a y ,  m i x e d  a s  a b o v e ,  s h o u l d  b e  a p p l i e d  f o r  
r e d - s p i d e r  a n d  l e a f - s p o t  c o n t r o l .  C u t t i n g  o u t  o l d  f r u i t i n g  c a n e s  b e f o r e  
t h i s  s p r a y  i s  a p p l i e d  w i l l  p e r m i t  b e t t e r  c o v e r a g e  a n d  s a v e  s p r a y  
m a t e r i a l .  
T h e  l a r v a e  o f  c e r t a i n  s a w - f l i e s  w h i c h  w o r k  o n  b l a c k b e r r y  a n d  
r a s p b e r r y  f o l i a g e  c a n  b e  c o n t r o l l e d  b y  l e a d  a r s e n a t e  ( 2  p o u n d s  i n  1 0 0  
g a l l o n s  o f  s p r a y )  a p p l i e d  w i t h i n  a  w e e k  a f t e r  t h e  p l a n t s  a r e  i n  f u l l  
f o l i a g e .  
l T h e  f o r m u l a  f o r  b o r d e a u x  m i x t u r e  g i v e n  a b o v e  ( 8 - 8 - 1 0 0 )  m e a n s  t h a t  8  
p o u n d s  o f  c o p p e r  s u l f a t e  a n d  8  p o u n d s  o f  h y d r a t e d  l i m  e  a r e  a d d e d  t o  1 0 0  
g a l l o n s  o f  w a t e r .  F u l l  d i r e c t i o n s  f o r  m i x i n g  s p r a y  m a t e r i a l s  a r e  g i v e n  i n  
C i r c u l a r  4 2 9 ,  c o p y  o f  w h i c h  m a y  b e  o b t a i n e d  o n  r e q u e s t .  
P r i n t e d  i n  f u r t h e r a n c e  o f  t h e  A g r i c u l t u r a l  E x t e n s i o n  A c t  a p ­
p r o v e d  b y  C o n g r e s s  M a y  8 ,  1 9 1 4 .  H .  \ Y .  l \ I U M F O R D ,  D i r e c t o r ,  
A g r i c u l t u r a l  E x t e n s i o n  S e r v i c e ,  U n i v e r s i t y  o f  I l l i n o i s .  
1 - 3 5 - 1 0 ; ' 1 - 6 8 2 3  
9 - 3 5 - 6 1 \ 1 - 8 3 6 3  
